No. 


UD 
ites, and 
Mpletigg 


SCIENCE 


re liste 


thy 
des eqn, 


New SERIES 
Vou. 95, No. 2462 


Fripay, Marcu 6, 1942 


SINGLE Copies, .15 
SUBSCRIPTION, $6.00 


by the 
nents gf 
Censyy 
irtmenty, 
8, Seley. 
Writing 
to the 
rds Sur. 


meeting a very definite need. 
ley come 
Spots on 
Oxon, of 
etroit of 
he spots 
uk of the 
e to th 
N 
magnetit 
be calew 
nces dug 
. Foster 
incom 
cles pre 
compel 
Vicinit] 
ld 
in tun 
of 
Harrow’s Biochemistry 
compajmmsecond Edition—Teachers and students find 
this ifimthis text really practical. It is well balanced, 
bance clear and to the point, bringing out funda- 
d. mental facts and their application in a manner 
ideal for present-day courses. 


College of the City of New York, 439 pager 
-Ollege, College 0 e ew XOrKk. 
6” x9”, il ustrated. $3.75 


6”x 9”, illustrated, 


Marshall’s Human Anatomy 


Second Edition—Presenting anatomy from 
the functional approach, Dr, Marshall con- 
tinually stresses the relationship of one part 
Sof the body to another and to the body as a 
pwhole. Worthy of special note are the 257 
outstanding pictures, 


By CLYDE MARSHALL, M.D., Assistant Professor of An- 
atomy, Yale University. 388 pages, 544”%x7%”, with 
257 illustrations, many in color. 2.50 


to for 
tropic 
‘act thil 
e, whit 


Harrow’s Laboratory 
een 


. Manual of Biochemistry 


ecessiffme his manual may be used with the author’s 
reatif/™! ¢ctbook (above) or with any standard text. 


jum Benjamin Harrow, PH.D., and Associates. 119 pa 
plant x 9”, illustrated. Acid-proof covers. Wire-O 


1.50 
uses tf 
reised 
plant 
indicaté 
e in¥ 


est Washington Square 


That Are Abreast the Times 


Windle’s Physiology of the Fetus 


This book is especially notable for the way in which the author has organized and presented his 
Smaterial. Furthermore, it is the first book on this subject in many years and for this reason is 


Dr. Windle relates functional systems to each other as well as to the maternal organism. Fetal 
circulation and conditions of respiration are thoroughly discussed. Particular attention is given 
the nervous system and its relationship to other systems. Anoxemia and asphyxia, changes in the- 
fetus at birth, and facts that bear on asphyxia and resuscitation at birth are fully covered. 


By WILLIAM i oo Professor of Microscopic Anatomy, Northwestern University Medical School. 249 pages, 


Sturtevant and Beadle’s 


Introduction to Genetics 


Educators have been quick to recognize in this 
text a real contribution to the literature on 
genetics. It is orderly, logical and convenient 
from the standpoint of teaching. 


By A. H. Sturtevant, Professor of Geneti California 
Institute of Technology; and G. W. Beapue. Professor of 
Genetics, Stanford University. 391 pages, 54”%x 7%”, 
illustrated. $3.25 


Krueger’s Persona! Hygiene 


Third Edition—The purpose of this text is so 
to impress the student with the importance of 
good health habits that they will become an 
active, functioning force in his daily life. 
Mental health is stressed. 


By Watter W. Krvuecer, Px.B., Instructor in the Grand 
Rapids Junior College. 304 pages, 54”x7%”, illus- 
trated. $1.75 


Bolduan’s Public Health 

New (3rd) Edition—Written in a style par- 
ticularly suitable to teaching, this text gives a 
thorough understanding of micro-organisms, 
disease transmission, disinfection and com- 
municable and other preventable diseases. 


CHARLES FREDERICK BOLDUAN, M.D., Director, Bureau 
of Health Education, Department of Health, City of New 
York, and Nits W. BoLpuaN, M.D., Medical Director, 
School Health Service, Scarsdale, N. Y. 366 pages, 
54”x 7%”. illustrated, $3.00 


W. B. SAUNDERS COMPANY 


Philadeiphia 


Science; published weekly by The Science Press, Lancaster, Pa. 
Entered as second-class matter July 18, 1923, at the Post Office at Lancaster, Pa., under the Act of March 3, 1879. 


2 
M 7 + 
| 
j 
7 
Bi, 
4 
4 
4 
: 
{ 
si 
AY 
Sp 
age 
AL 
wf 
| gi 
a 
197 
Tue 


SCIENCE—ADVERTISEMENTS VoL, 95, No, 2449 


THE HARVARD BOOKS ON ASTRONOMY 


EpITrep By HarLow SHAPLEY AND Bart J. Box 


Science says: “This lucid book has a freshness which is 
amazing when one considers the large number of books 
which have been written about the solar system.” 


Whipple 
Earth, Moon and Planets 


Written in non-technical language, this book presents a 
clear, well illustrated account of the planets, their atmos- 
pheres and the possibilities of life outside the earth. A 
feature of special value is the Planet Finder and Star 
Chart which enables the reader to locate directly the 
' in the sky at any time from the present through 


Contents: Introducing the Planets, How the System 
Holds Together, Discoveries of Neptune and Pluto, 
bade and Measures, The Earth, Earth as an Abode 
for Life, Moon’s Influence on the Earth, Observing the 
Moon, Nature of the Moon, Jupiter, The Dominating 
Planet, The Other Giants, Saturn, Uranus and Nep- 
tune, Terrestrial Planets, Pluto, Mercury and Venus, 
Mars, Origin and Evolution, Appendices—Bode’s Law, 
Planet Configurations, Planetary Data, Star Chart, 
Planet Finder. 


By Fred L. Whipple, Harvard College Observatory. 


Sky says: “If you want to know anything and practi. 
cally everything about asteroids, comets, meteors and 
meteorites, Watson’s book is your source unless your 
interest is in long lists of names and orbits.” 


Watson 
Between the Planets 


This book in summarizing our knowledge of comets, 
meteors, asteroids and meteorites, includes a description 
of the latest discoveries and considers the multitude of 
vexing problems yet unexplained. Among the many 
interesting topics discussed are: the past history of 
comets, crystalline structure of meteorites, motions and 
numbers of asteroids, meteor showers and the formation 
of meteor craters. Interrelationships between the sey. 
eral varieties of bodies are stressed and the ways in 
which they might have been formed are discussed criti. 
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THE MOBILIZATION OF SCIENCE IN 


NATIONAL DEFENSE’ 


By Dr. FRANK B. JEWETT 
CHAIRMAN OF THE BOARD, BELL TELEPHONE LABORATORIES 


osed of members of the Institute of Radio Engineers. 
You are primarily communication engineers and of 
ill the branches of applied science, that which has 
0 do with the rapid transmission of intelligence is 
| perhaps most vital to the successful use of the modern 
ighting instrumentalities. Rapid movement of troops 
tnd supplies over far-flung lines of action on sea and 
ind and in the air are possible only on the basis of 
very effective systems of radio communication. In 


4 ‘Winter convention, Institute of Radio Engineers, Hotel 
“mmodore, New York, N. Y., January 12. 


Tuere is perhaps no audience before which the 
tole of science and engineering in modern warfare 
a1 more appropriately be discussed than one com- 


fact, more and more are means of communication 
assuming the function of a unifying influence which 
pervades the other arms of the military organization. 
They coordinate the movement of naval and aerial 
fleets. They enable infantry, tank columns and for- 
mations of planes to operate as a single effective unit. 
They shrink, as nothing else can, a 2,000-mile battle- 
line to the compass of a single sector. 

The telephone and telegraph and particularly the 
radio telephone and telegraph are, in effect, the key- 
stone of the whole military arch. You members of 
the Institute of Radio Engineers are, therefore, ex- 
ponents of a very vital department of technology, and 
I am particularly grateful to you for affording me 
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the opportunity to speak here at this time to discuss 
the mobilization of science in the war program. 

Further, it is not merely in the fields we ordinarily 
think of as communication that men who have devoted 
their lives to the problems of radio development are 
in position to render great service. 

One of the striking things connected with the devel- 
opment of new military tools, both offensive and de- 
fensive, is the astounding extent to which the funda- 
mental phenomena on which electrical communication 
is based are employed. In some cases it is application 
of established techniques in entirely new fields. More 
frequently it is the pushing of our frontiers of knowl- 
edge farther out, and then applying that knowledge to 
the problems of war in three-dimensional space. 
Basically, every military problem hinges on the rapid 
and exact location of an enemy objective and in trans- 
mitting and utilizing the knowledge acquired. This 
may be for the guidance of a commanding officer; the 
accurate pointing, fuse setting and firing of a gun; 
the release of an aerial bomb, or any one of a hun- 
dred similar things. Every single physical phenome- 
non which can be employed must be examined. Be- 
cause modern science has changed the conditions of 
warfare from a slow-moving affair in localized areas 
to one of great rapidity over incredible distances of 
land, sea and air, it is imperative that those phe- 
nomena which have given us radio be developed and 
utilized to the full. 

While the initial problem is one of intense research 
and development, each step forward involves great 
numbers of skilled technicians in design, manufac- 
ture, maintenance and operation of new implements. 
It seems clear that the demand for men trained in our 
art is bound to be enormous, not alone in the labora- 
tory but in the services of supply and in the combat 
forces as well. 

For fifteen years following the first World War 
there were frequent articles on the probable role of 
science in future warfare. While this was quite natu- 
ral in view of the part played by the airplane, the 
tank and lethal gas in the titanic struggle of 1914-18, 
the articles in the main evoked interest rather than 
concerted action directed toward full employment of 
science in preparation for more wide-spread and more 
deadly warfare. 

Despite the fact that the decade and a half follow- 
ing the war was a period of the most productive activ- 
ity in fundamental science research and of intense 
effort to apply old and new knowledge promptly in 
industry, this laissez-faire attitude in the military 
sector was largely a reflection of men’s attitude gen- 
erally toward war. The weariness of the struggle and 
the distaste for carnage and destruction, coupled with 
a naive faith that men had learned finally the lesson 
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of war’s futility, gave rise to the era of smal] appro 
priations to the military, to disarmament Conferencs 
and to the League of Nations and similar efforts ;, 
organize the world for a settlement of internationy 
controversies by reasonable methods rather thay by 
recourse to mass murder. 

In the United States particularly, the decade of ti, 
1920’s saw this carried to the extreme. Warship, 
were taken to sea and sunk or were laid up and th 
Army was reduced to the status of a moderate gizgj 
police force—a force so small and scattered that y) 
really effective training or development of radical) 
new implements could be had. Appropriations we, 
eut to the irreducible minimum of maintaining , 
national ageney which the country would have liked t) 
abolish entirely had it quite dared. In this ating. 
phere and under these handicaps it is to the credit 
of the Army and Navy that they did as well as they 
did. There was little money to spend on development 
and less still for research to produce entirely ney 
instruments of war. 

When the storm clouds of another world war begu 
to form in the middle 1930’s, the volume of articles 
the place and importance of modern science in wa. 
fare increased enormously in both the scientific ani 
lay press. So, too, did discussion of the need fo 
insuring that scientific and technical men should lk 
utilized in the fields of their competence and not in 
ducted indiscriminately into the combat services wher 
men of less specialized training could serve equally 
well. 


So far as lay discussion was concerned, it wa ® 


largely emotional, frequently ill-informed and some 
times fantastic. Naturally, discussion among tech: 
cal people was more realistic, but on the whole wai 
mainly related to applying newly acquired knowledge 
and techniques to the improvement of existing mil: 
tary implements. The idea of organizing scientilt 
research on a huge industrial scale, where the ultimate 
end of “all out war” was the industry to be served, 
was slow to emerge. 

Probably the most difficult hurdle every industry 
has had to get over in the effective introduction 


scientific research as a powerful tool in its operation, 


has been to realize that the most profitable researc 
is that which is carried on with the least restraill 
imposed by current practice. Practice can be adaptel 
to radically new ideas, but radical ideas rarely, if eve! 
evolve from mere improvements in current practice. 
Research in military matters is no exception. Wit 
being a very ancient art, military men are on tl 
whole extremely conservative as to new tools. Lik 
doctors, long experience has made them cautious and 
with possibly a more than ordinary tendency to i 
pose on a research project requirements of curtetl 
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ractice which, in fact, hamper rather than help. 

Against this tendency is the fact that they are quick 
tp adopt the radically new once its utility is demon- 
strated. War more than any other of man’s activities 
puts a high premium on being in the lead. 

As soon as war in Europe on a vast scale was seen 
to be imminent, the nations there commenced franti- 
cally to mobilize and organize their scientifie and 
technical men and resources, and to establish effective 
liaison between them and the combat services. For 
more than a year after this movement was in full 
swing across the Atlantic, our aloofness from the 
struggle and our ardent desire to keep from being 
sucked into the tragic maelstrom operated to prevent 
any effective steps in the direction of mobilizing our 
vast scientific resources for total war. The military 
services endeavored to strengthen their scientific 
branches and here and there enlisted the aid of civilian 
science. They were hampered by inadequate funds, 
by the pattern of years of a starved organization im- 
posed by an anti-war philosophy, and by the fact that 
civilian sciences, both fundamental and applied, were 
built up on a basis of operation in a slow-moving 
peace economy. The latter had no machinery for 
marshalling its forees for war and, in the main, it 
knew little of war’s requirements and frequently pre- 
ferred to follow the courses it understood and liked. 

But about two years ago, it became apparent to a 
few individuals that the laissez-faire approach to the 
mobilization of science ought to be abandoned in favor 
of a more direct and forceful organizational approach. 


ia At that time there existed certain technical groups and 
B associations which, on the one hand, called for 


strengthening, and on the other were of suggestive 
value in the search for a suitable organizational set-up. 
[have already remarked upon the scattered technical 
groups and laboratories within the Army and Navy 
which over the years had been doing commendable 
work, but had been given insufficient funds and en- 


;couragement. It was, of course, obvious that as the 


tension of the emergency increased, the responsibili- 
hes placed upon these technical groups would mount 


‘with a resultant need to augment their personnel, but 


it was equally apparent that they could not be ex- 


B pected to carry the full load of scientific development 
and adaptation. 


Civilian participation in one way or another in the 
solution of military problems has come to be taken 
for granted. It was first given official recognition in 
the United States when the National Academy of 
Sciences was incorporated in 1863 by an Act of Con- 


Bétess. The charter of the academy requires that 
| whenever called upon by any department of the Gov- 


‘rnment, it shall investigate, examine, experiment and 
Teport upon any subject of science or art, the actual 
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expenses of such investigations, experiments and re- 
ports to be paid from appropriations which may be 
made for the purpose, but the academy shall receive 
no compensation whatever for any services to the 
Government. The academy is, therefore, recognized 
as a continuing official adviser to the Federal Gov- 
ernment and it must attempt to answer such questions 
of a scientific or technical nature as are officially sub- 
mitted to it by members of government departments. 
A permanent channel of communication was thus 
created, but power to initiate traffic over it resides 
with the Government and no auxiliary machinery was 
created whereby the academy or any other civilian 
agency might take the initiative in bringing before 
the Government matters of scientific importance. 

Less than a year prior to the entry of the United 
States into the first World War, a significant step was 
taken designed to facilitate the use of the channel of 
communication between Government and the National 
Academy. In 1916 the National Research Council 
was created by President Wilson, and a little later 
was to play a part in focussing civilian effort on the 
military problems then arising. The National Re- 
search Council was, and is to-day, a subsidiary of the 
National Academy of Sciences and, like the academy, 
is largely an advisory body only and awaits the assign- 
ment of problems by one or another branch of the 
Government before it can go seriously to work. More- 
over, the council, like the academy, is not in possession 
of free money, a corporate laboratory and other re- 
search facilities and is, therefore, not well constituted 
to conduct research work on any extensive scale. 

We turn our attention, therefore, to another agency 
contemporaneous with the National Research Council, 
which was created for the express purpose of estab- 
lishing cooperative effort between military and 
civilian groups, and which was provided by Congress 
with funds necessary to create research facilities and 
to operate them when once created. This agency is the 
National Advisory Committee for Aeronautics, com- 
monly known as the NACA. The law which created 
the committee provides that it shall “supervise and 
direct scientific study of the problems of flight, with 
a view to their practical solution,” and also “direct 
and conduct research and experiment in aeronautics.” 
The committee is composed of fifteen members, in- 
cluding two representatives each of the War and 
Navy Departments. Throughout its more than 
twenty-five years of existence, the NACA has given 
ample testimony of the fruitfulness of cooperation 
between military and civilian groups, and moreover 
has provided a prototype as to an organizational 
arrangement for effecting such cooperative effort suc- 
cessfully. 

When, some two years ago, the group to whom I 
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have already referred became convinced that broader 
participation by civilian scientists in the whole mili- 
tary program was likely to be essential, they regarded 
the NACA as typifying the sort of organization they 
would like to see created. A plan was therefore drawn 
up envisaging a committee composed in part of 
civilian scientists and in part of Army and Navy 
representatives. On the one hand, the committee was 
charged with a broad study of the materials of war- 
fare and, on the other, it would recommend and, if 
possible, initiate such research as they believed to be 
-in the national interest. | 

The NACA was created in 1915 by an Act of Con- 
gress. The somewhat duplicative plan just referred 
to was submitted to President Roosevelt about a year 
and a half ago for such action as he saw fit to take. 
The proposal appealed to him and he decided to create 
the committee by Executive Order. This order estab- 
lished the committee as a division under the Office for 
- Emergency Management and confers upon them 
power to take the initiative in many scientific matters 
which they believed to have military significance. It 
also directed the committee to develop broad and 
coordinated plans for the conduct of scientific research 
in the defense program, in collaboration with the War 
and Navy Departments; to review existing sciertific 
research programs formulated by these departments, 
as well as other agencies of the Government; and 
advise them with respect to the relationship of their 
proposed activities to the total research program. 
Moreover, and this is especially important, the order 
directs them to initiate and support scientific research 
on the mechanisms and devices of warfare with the 
object of improving present ones, and creating new 
ones. 

The order contemplated that the committee would 
not operate in the field already assigned to NACA nor 
in the advisory field of the National Academy of 
Sciences and National Research Council. Parentheti- 
eally, it might be noted that in this latter field the 
academy and council are currently engaged on advis- 
ory work for Government for which the out-of-pocket 
expenses alone are at the rate of much more than 
$1,000,000 a year. A recent count shows that the 
present personnel of Academy and Research Council 
advisory committees runs to about 225. These figures 
will give an idea of the vital part which these fact- 
finding groups are playing in the present emergency. 
But to be a little more specific I might mention that 
one important committee ‘of the National Academy is 
advising the Office of Production Management on the 
availability of strategic materials. 

In order to formulate adequate-rules for the utiliza- 
tion of materials of whatever sort, accurate knowledge 
as to their availability, as to new processes suggested 
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for producing them, as to possible substitutes, anq , 
thousand and one other basic questions must } 
answered. This can only be done by highly traing 
scientists and engineers. Only after they have 4). 
swered can the urgent problems or proper utilizatig, 
be handled. The academy has assembled a group ¢f 
the most distinguished men in the United States , 
give OPM this basic information. 

Other examples are to be found in the servicg 
which the National Academy of Sciences and Nationa] 
Research Council are giving in advising the military 
departments on highly confidential matters; in th 
fact that the Medical Division of the National Rp. 
search Council is the operating arm of the Medic] 
Research Committee mentioned later, and in the gor. 
vice the council is furnishing in selecting technic, 
personnel. 

Thus, in June, 1940, the National Defense Research 
Committee, more familiarly known as the NDRC, was 
born. It was constituted of eight members, two of 
these being high-ranking men from the Army ani 
Navy, respectively, five more being civilians wel 
known for their experience in organizing and directing 
both fundamental and applied scientific research, ani 
as an eighth member, the Commissioner of Patents, 

The Executive Order creating the NDRC omitted 
any reference to the biological sciences, and, in pur. 
ticular, to the medical sciences, However, during its 
first year of operation, experience accumulated to the 
effect that a broader program of attack would not 
only be useful but was, in reality, urgently demanded. 
This realization prompted a second approach to Presi- 
dent Roosevelt, with the result that in June of last 
year he created two new functional groups. One of 
these was the Committee on Medical Research, to 
explore its indicated territory in the same manner 
that the NDRC had been exploring the physical s¢- 
ences. Then, over and above both the NDRC and the 
Committee on Medical Research, there was placed the 
Office of Scientifie Research and Development, usually 
referred to as OSRD. This latter office was placed in 
charge of Dr. Vannevar Bush, who until then had been 
chairman of the NDRC. President Conant of Har- 
vard was then made chairman of the NDRC and Dr. 
Newton Richards, of the Medica! School of the Uni- 
versity of Pennsylvania, was made chairman of the 
CMR. 

In order to insure complete coordination of civiliat 
and military research and development, Dr. Bush, * 
director of OSRD, was provided with an advisory 
council consisting of the chairmen of NDRC, CMR 
and NACA; the coordinator of naval research and the 
special assistant to the Secretary of War performing 
a somewhat similar function in that service. 

The Executive Orders creating these various coll 
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mittees naturally had to leave indeterminate the ques- 
tion of financial support. They are all subsidiary to 
the Office for Emergency Management and, like this 
office, must look to Congress for the necessary operat- 
ing appropriation. Thus far the appropriations, 
while not munificent, have been adequate. During its 
first year of existence the NDRC authorized research 
projects which totaled about ten million dollars. At 


m the beginning of its second year, it was granted an- 


other ten millions and this was recently augmented by 
several millions more. To be more specific, the OSRD, 
during its first year of existence, will guide the expen- 
diture of about twenty millions throughout the whole 
scientific field. 

I should now like to take a few minutes of your time 
to explain the manner in which the expenditure of 
these funds is initiated and supervised. To begin 
with, let me point out that the work of the NDRC is 
divided into four major departments: Division A, of 


which Professor R. C. Tolman, of the California In- 


stitute of Technology, is chairman, deals with armor, 
bombs and ordnance, in general; Professor Roger 
Adams, of the University of Illinois, heads Division 
B on chemistry; Division C deals with transportation 
and communication and submarine warfare, and I am 
its chairman (this division operates the subsurface 
warfare laboratories) ; finally, Division D, which deals 
with instruments and numerous miscellaneous projects 
difficult to catalogue, is headed by President Compton, 
of the Massachusetts Institute of Technology. It is 
in this division that the micro-wave laboratory is or- 
ganized. 

To expedite diseussions, surveys and the general 


® handling of the work, a further breakdown has been 


found desirable, the result being that each division 
comprises several so-called sections. Division B on 
chemistry, under Professor Adams, is divided into 
thirty-one sections—which stands to date as a sort 
of record. 

The work of a section is entrusted to a section chair- 
man, who in turn ealls to his aid certain individuals 
who become permanent members of his sectional com- 
mittee and who are known technically as members. 
Then there are others who may be asked to render 
advice and assistance from time to time and hence 
are called consultants. Members and consultants are 
oflicially appointed by the chairman of the NDRC 
and are designated only after official clearance by the 


f Army and Navy Intelligence and the FBI. Full con- 


sideration is therefore given to the basic requirements 
of the military services as regards the confidential 


p handling of their problems. Because of its peculiar 


interest to you, I would note that the section dealing 
with communication problems is under the direction 
of Dr. Jolliffe, who is a vice-chairman of Division C. 
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Neither the five civilian members of the NDRC itself 
nor any of the section chairmen, members or con- 
sultants are paid from public funds. Without excep- 
tion, they are loaned to the Government by their 
employing organizations and frequently the loan is 
complete, the work being so voluminous and detailed 
as to require a man’s full time. Thus, when I tell 
you that about 500 of the leading scientists of the 
country are encompassed in the present NDRC organi- 
zation, you will see that the Federal Government and 
even the forgotten taxpayer are getting a lot of valu- 
able consulting talent free of charge. 

So far as I have now outlined it, the functioning 
of the NDRC requires no public money except a very 
small amount for paid office assistants together with 
the traveling expenses of members and consultants. 
For the most part members and consultants do not 
carry on the research and development projects which 
the NDRC decides to promote—their duties are advis- 
ory and administrative. They formulate the problems 
which they believe it important to have undertaken, 
and then arrange with various scientific institutions to 
earry on the work. It is this last step which brings 
in the need for considerable sums of money. For in- 
stanee, a project assigned to a particular university 
or industrial laboratory may require the full time of 
several of its faculty together with that of numerous 
younger men hired specifically for the work in hand. 

The number of such projects now approved and, 
for the most part, contracted out to universities and 
industrial research laboratories stands around 600, 
while the number of contracting institutions is over 
100; and when it is stated that the total value of the 
projects thus far determined upon is upwards of 
twenty million dollars, you will realize at once that 
the monetary resources of the scientific world would 
not be adequate to conduct the program on a gratui- 
tous basis. The contracts vary all the way from those 
involving a few thousand dollars to those calling for 
two to three hundred thousand dollars per month. I 
have no doubt but that many of you here to-day are 


working either full or part time on one or more of 


these NDRC contracts. | 

The question is frequently asked as to how many 
technical people have been drawn into the civilian 
defense effort which the NDRC directs, but obviously 
this is quite difficult to estimate, let alone to enumer- 
ate in detail. I have already mentioned that there 
are about 500 scientists in the NDRC organization 
serving as members, consultants, ete. It seems likely 
that somewhere between two and three thousand scien- 
tists are at work on defense projects as employees of 
contractors with about an equal number of less highly 
skilled individuals assisting them as laboratory as- 
sistants, technicians, ete. Then, if the situation which 
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I know to exist at the Bell Telephone Laboratories is 
to be taken as a criterion, we must add to this scien- 
tific group another very considerable array of techni- 
cal people who call themselves engineers as opposed 
to physicists and chemists—an array which if enumer- 
ated would no doubt total four to five thousand. 

Recent figures from the Bell Telephone Laboratories 
might be of interest as perhaps typifying the situation 
found in a number of industrial laboratories which are 
fulfilling defense contracts, some for the NDRC and 
some directly for the Army and Navy. A rough 
count shows that about 600 of our technical staff are 
now engaged directly on a full-time basis on defense 
projects. When I say that they are “engaged directly” 
on defense projects, I am excluding those who by cir- 
cumstances arising out of the defense program have 
been forced to devote themselves to such problems as 
the finding of substitute materials and the engineering 
of emergency telephone projects. 

Another aspect of the NDRC plan of operation 
which I should like to stress is its “no profit” feature. 
This applies alike to contractors and to employees of 
contractors. Perhaps this point can be brought out 
most clearly by reference to a specific situation. The 
University of California is acting as a contractor to 
the NDRC on a large project which involves an annual 
expenditure of around one million dollars. Certain 
members of the California faculty are employed on a 
full-time basis on the project and in switching from 
teaching to defense work have incurred no change in 
rates of pay. The university has also hired from 
other faculties certain individuals to augment the 
defense staff and they, likewise, have gone over with- 
out changes of salary, although a payment is made to 
compensate for the cost of moving in the ease of both 
single and married men. It is also stipulated explic- 
itly that the university, as contractor, will derive no 
monetary profit from the work and the same require- 
ment is exacted of industrial laboratories and other 
types of contractors. 

The “no-profit no-loss” proposition has involved 
the adoption of certain more or less arbitrary but 
seemingly equitable rules of accounting. Thus, a uni- 
versity is usually allowed an overhead payment 
amounting to 50 per cent. of the salaries which it 
pays to its members employed on a defense project. 
Similarly, an industrial laboratory, by virtue of the 
fact that it has to operate with commercial capital 
and is subjected to a variety of forms of taxation 
from which the university is exempt as well as other 
expenses, is allowed an overhead of 100 per cent. of 
the salary item. 

I suppose it depends upon one’s point of view as 
to whether the effort I have just outlined appears 
large or small. On the one hand, it seems fairly 


eases, no division at all could be entertained, a situ 


VoL. 95, No, 24 


certain that it is only a beginning and must exp) 
further. On the other hand, it is certainly |g, 
already when contrasted with any civilian effort whig 
was able to assert itself during the last war. Ay 
looking back to the situation which existed a quarte 
of a century ago, it is difficult to understand why th 
then available civilian agencies were not unleashed t) 
an extent commensurate with their obvious capabjj. 
ties. True, the National Research Council was create 
to assist with the solution of defense problems, but ; 
was, as I have pointed out, in the position of a docty 
waiting for clients; it could not adopt the attitude o 
an aggressive salesman and initiate attacks on whi 
it regarded to be important military problems. Heng 
we can declare that as regards organization notabk 
progress has been made. 

As to future expansion of our civilian defense effort, 
it is becoming increasingly essential to bear in minj 
the potential shortage of trained personnel. Without 
insinuating anything as to guilt, the chemists declar 
that this is a physicist’s war. With about equal jus. 
tice one might say that it is a mathematician’s war, 
The visible supply of both physicists and mathemati. 
cians has dwindled to near the vanishing point, con- 
sistent with the maintenance of anything like adequate 
teaching staffs in our universities. If this civilian Im 
defense effort is to expand, and such indeed now seem J 
imperative, the limiting factor may therefore he : 
shortage of highly trained individuals and not a short. 
age of financial aid. 

This leads me to state a few general observation 
concerning the past and future of our work. Iti 
quite apparent that to date the burden of NDR( 
contracts bears much more heavily upon some institv- 
tions than upon others. At the outset this has neces 
sarily been the case. While serious attention has 
all times been given to the subdivision of projects » 
that they could be farmed out as widely as possible, 
limit is frequently reached beyond which it isn’t prat- 
ticable to go in the matter of division. And in may 


tion that has given rise to a few large contractors, 0 
which I cited the University of California as an e& 
ample. \ 

In the assignment of the early contracts, it has bea 
natural, in fact essential, to lean heavily upon thos 
institutions, both academic and ‘industrial, which fot 
one reason or another have been peculiarly fitted 
transfer quickly from peace-time to war-time prob 
lems. This has been done with a view to conservilf 
time. But the stages of the program to follow wil 
doubtless involve a broader survey of the situation 1 
find locations where new problems can be lodged wit! 
a minimum of interference to essential defense wot 
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| nd teaching now in progress. In this survey a guid- 


expand 
’ lary fling principle will be to utilize men and facilities in 
Which whenever possible, thus preserving the “going 


alue” of groups who are accustomed to working 


pgether. In the face of erises, the human tendency 
hy thy fs usually to do the reverse, it being so easy for central 
hed t) fmBgencies to ignore established but not well-known 
pabili. prganizations, and attempt to cope with an emergency 


y calling workers from right and left to some new 
ation. As a matter of fact, this tendency was 
beginning to make an appearance even as long as two 
Bears ago, when the fundamental plan of the NDRC 
Bas under discussion. Had the tide then setting in 
en allowed to run on for some months unimpeded, 
he result would inevitably have been a literal army 
bf uprooted scientists in Washington and other cen- 
al points, sitting around idly waiting for vast 
mounts of research equipment which had been placed 
m order, but was not much nearer materialization 
han that, to be installed in hastily constructed labora- 
ories. This would have been the easy and disastrous 
fray. Fortunately the creation of the NDRC came in 
ime to stem such a tide. 

Another present problem, and it is the last with 
which I shall trouble you, is one which by its existence 
upplies evidence that real progress has already been 
Made in some of the research programs thus far 
nitiated. It has to do with shortening the time gap 
between proven laboratory research results and the 
tage where mass production can be undertaken. 


HARRY WARD FOOTE 


) Ir is with real recognition of the responsibility 
@hich is placed upon the writer, a colleague of Harry 
Ward Foote in the department of chemistry in Yale 
Mniversity, that this report is made. This academic 
sociation covered a period of forty-two years of 
ollegiate activity. Hundreds of graduates of the 
pheffield Scientifie School who enjoyed the privilege 
@! studying chemistry under this inspiring teacher will 
pe grieved to learn of his sudden death on January 


puly eight days difference in the ages of Professor 
@ cote and the writer, and we both grew up together 
4 the atmosphere of Yale, and were taught by the 
ee group of inspiring Yale teachers in chemistry: 
Professor Horace L. Wells, analytical chemistry, Pro- 
essor William G. Mixter, general chemistry, and 
rofessor Samuel G. Penfield, mineralogy. 

| Harry Ward Foote will be remembered as a most 
uecessful teacher in his special subjects, namely— 
eneral and analytical chemistry. He was the kind of 
teacher that every American college boy should come 


4, 1942, in the New Haven Hospital. There were 
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Some of the laboratory results already achieved hold 
such promise that every day which intervenes before 
their wide-spread utilization becomes a serious mat- 
ter. Obviously the problems to be met here cover a 
wide range of equipment and materials—as wide as 
that marked out by the scientific results themselves— 
and since they involve large-scale manufacture, the 
whole plan must be carefully worked out with other 
official agencies, particularly the Office of Production 
Management and the armed services. I am sure, how- 
ever, that we are prepared to meet and solve these 
problems, and rather than be concerned with the diffi- 
culty of making progress along this avenue, I think 
all who are guiding the work of the NDRC would 
exclaim to the ranks of scientists and technicians, 
“Bring on your results, the more the better, and we 
will guarantee them a speedy passage to the firing 
line !”” 

In the foregoing, I have attempted merely to sketch 
the set-up of organized civilian research and develop- 
ment created for the war emergency. Obviously, it is 
only a part of the total effort which is being mobilized. 
It would be unfair to thousands of scientists and engi- 
neers to infer that the main results were dependent on 
the work of these agencies. 

The scientific departments of the armed services are 
being greatly enlarged; industrial laboratories are 
turning more and more of their efforts to direct and 
indirect war work and engineers everywhere are active. 
Fundamental and applied science are on the march. 


OBITUARY 


in contact with during his academic or collegiate 
career. He endeared himself to his undergraduate 
students; he tried to understand each individual man 
in his class; he played fair with them, and the student 
was impressed with his spirit of fairness and square 
dealing. He was a sane thinker, not given to making 
snap decisions; his advice was sound and helpful. He 
exercised vigilance and conservatism in the trying days 
of Yale’s reorganization of the university’s depart- 
ments of chemistry, and was recognized for his safe 
counsel and departmental cooperation. 

Professor Foote’s courses in chemistry iaid an ex- 
cellent and sound foundation for future growth; 
widened the student’s knowledge and outlook, and 
encouraged many to get scientific training for them- 
selves. Not only the student body suffers a real loss 
in the death of Professor Foote, but also the general 
faculty and departmental staff of the Sheffield Scien- 
tifie School. He was recognized by his teaching asso- 
ciates as a good representative of democracy, a believer 
in freedom of speech, thought and action, as long as 
no infringement was made on the rights of others. 
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He was an excellent companion with a variety of 
personal interests and always a man of stability. 

Collegiate institutions have learned to rate at its 
true worth the teaching service of men like Professor 
Foote, and their ability to give sound training in spe- 
cial fields of science. We need more than ever during 
these critical times young men who can apply success- 
fully the technique of sound pedagogics. This calls 
for the ability to inculeate habits of keen observation 
and deduction; to teach the essential facts having a 
direct bearing on the activities of everyday life, and 
stimulate progressive thought during the next fifty 
years. 

Harry Ward Foote was born in Guilford, Connec- 
ticut, on March 21, 1875. He received his degree of 
Ph.B. from Yale in 1895, and his Ph.D. degree from 
Yale in 1898. He was appointed an instructor in 
1898 and served as assistant professor of chemistry 
from 1904-1912, and as professor of chemistry from 
1912 to the time of his death. He was a fellow of 
Silliman College, a member of the scholastic Society 
of Sigma Xi and an honorary member of Chi Chapter 
of the chemical fraternity, Alpha Chi Sigma. He was 
a member of the following scientific societies, namely 
—American Chemical Society, Connecticut Academy 
of Arts and Sciences and the Royal Geographical 
Society. For several years he was associate editor of 
the American Journal of Science. 


TREAT B. JOHNSON 
YALE UNIVERSITY 


PAUL STILWELL McKIBBEN 


1886-1941 


Dr. Paut 8. McKrssen, until recently dean of the 
School of Medicine, University of Southern Cali- 
fornia, was born in Granville, Ohio, on March 14, 
1886, and died in Los Angeles, California, on Novem- 
ber 11,1941. His parents were George F. McKibben, 
professor of Romance languages in Denison Univer- 
sity, and Elizabeth Stilwell McKibben, a graduate of 
Wellesley College, a very kindly and strong character. 


_ Paul McKibben’s education was obtained in the publie 


schools of Granville, Doane Academy and Denison 
University, where he was graduated in 1906, a bache- 
lor of science with honors in zoology. He was ap- 
pointed a fellow in anatomy in the University of 
Chicago in October, 1907. Professor C. Judson Her- 
rick, who had been professor of biology in Denison 
University before going to the University of Chicago, 
was a great friend of the elder McKibbens. This 
friendship was shared by the younger McKibben when 
he went to Chicago, and under Herrick’s direction and 
kindliness, McKibben’s scientific qualities developed. 
This resulted in the production of one of the great 
anatomists, teachers and administrators of this gen- 
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eration. Paul §. McKibben received the degre 
doctor of philosophy in June, 1911, and was ing, 
diately made instructor in anatomy at the Unive, 
of Chicago. 

In 1913 Dr. McKibben was offered and aceeptg 
the professorship in anatomy at the University 
Western Ontario. The department of anatomy go 
became the outstanding department of the Medi, 
School. From March, 1918, for one year, Dr, \, 
Kibben was first lieutenant in the U. S. Army attach 
to the Neuro-Surgical Laboratory of the Johns Hy 
kins University where, in association with others, jg | 
did some original work on brain injuries. On his » 
turn to the University of Western Ontario, he was ay 
pointed acting dean and, because of his outstandiy 
administrative abilities, was soon made dean. A po 
Medical School building was constructed large) 
through Dr. McKibben’s efforts. Even the desigy 
was his, and it is considered one of the finest anj 
best-equipped medical buildings in Canada. Dr. My 
Kibben realized the advantages of a good library with 
the result that the University of Western Ontari 
Medical Library now has over 30,000 volumes. Th 
School of Public Health was established during hi 
deanship, mainly through his efforts. His work g 
the University of Western Ontario was a major facto 
in the development of one of the outstanding media 
schools in Canada. He was very strong for the inti; 
gration of primary subjects with the clinical. | 

In 1927 Dr. McKibben was appointed professor o 
anatomy at the University of Michigan, where k 
remained for two years. He was called in 1929 to th 
chair of anatomy in the newly established Medial 
School of the University of Southern California. h 
1931 he was made dean of the School of Median 
but continued as chief of the department of anatomy. 
Here again his great administrative ability came t 
the fore and he gathered together a fine group d 
teachers in both the pre-clinical and clinical years 

Dr. McKibben’s knowledge of medicine in gener] 
was tremendous. His ability to pick students was wt 
canny. He combined the qualities of a great mil 
with those of an outstanding teacher and adminis 
trator and, above all, was a tolerant and understani: 
ing friend to many fortunate people. Dr. McKibbe 
was given the honorary degree of LL.D. from the Ut: 
versity of Western Ontario in 1928 and Sc.D. from 
Denison University in 1936. He was a fellow of tlt 
Royal Society of Canada, the American Associatit! 
of Anatomists, the American Association for the At 
vancement of Science, and was a member of Beit 
Theta Pi, Gamma Alpha, Phi Rho Sigma, Phi Bet 
Kappa and Sigma Xi. He leaves his widow, Eliz 
beth Kendall McKibben, whom he married at Balt 
more while doing research at the Johns Hopkins Ut! 
versity, four children, Paul Stilwell, Jr., Richard Ke 
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jal, John H. and Elizabeth, as well as a host of 


q * 
rmendously loyal and admiring friends. 
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DEATHS AND MEMORIALS 


Dr. HERBERT F'ox, professor of comparative pathol- 
yy at the University of Pennsylvania and director of 
he William Pepper Laboratory of Clinical Medicine, 
Miied on February 27 in his sixty-second year. 


ReginALD PELHAM Bouton, consulting mechanical 
ngineer; president and chairman of the board of the 
Electric Meter Corporation, New York City, died on 
February 18 in his eighty-sixth year. 


Dr. JAMES’ JOSEPH WALSH, professor of physio- 
logical psychology at Cathedral College, New York, 
and medical director of the School of Sociology at 


NATIONAL PARKS AND RESERVES IN 
GREAT BRITAIN 

A PRELIMINARY memorandum on “Nature Preser- 

vation in Post-War Reconstruction” has been issued 

in Great Britain by a conference which, under the 

chairmanship of Lord Onslow, has been considering 


sor (the matter since June. It is stated in the account 


ere MiMiven by the London Times that the conference came 
to tRinto being as a result of the announcement that Lord 
lediclfMM Reith had appointed a committee on the use of land 
a. Ifin post-war planning. The organizations taking part 
(icin are the following : 

Aton, Association of Municipal Corporations, British Asso- 
7 ciation, British Eeologieal Society, British Museum (Nat- 


ural History), British Ornithologists’ Union, British 
als. Trust for Ornithology, County Councils Association, Geo- 
encril logical Society, Linnean Society, Royal Entomological 
as UME Society, Royal Society for the Protection of Birds, So- 


minim ety for the Preservation of the Fauna of the Empire, 
minis Bociety for the Promotion of Nature Reserves, Urban 
stand strict Councils Association and Zoological Society. 

‘bbe The memorandum states that there are three dis- 
> Un tinct needs—the preservation of (a) rural amenities; 


from 
of the 


(b) forest areas as a part of the nation’s resources; 
iti ‘nd (c) the natural fauna and flora for the advance- 
jatiOOME went of scientifie knowledge and education. In the 
e AMM view of the conference there are four ways in which 
Belt these needs can be met: 


Bett 
mF 1. National parks, providing facilities for the recrea- 
all tion of the publie with no more restriction than is essential 


preserve their amenities. 
Un\M 2. Forest and wild life reserves, to which the public 
Ker “ould be admitted, subject to necessary restrictions. 
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Fordham University, died on February 28 in his sev- 
enty-seventh year. 


Dr. Parke RexrorD Ko ss, president of the Drexel 
Institute of Technology, Philadelphia, died on Febru- 
ary 28, at the age of sixty years. 


Two Eggleston Prizes in botany at Dartmouth Col- 
lege have been established in memory of Willard W. 
Eggleston, an authority on plants poisonous to stock 
on the western ranges of this country. 


A creREMONY in memory of Polish professors who 
lost their lives as a result of the German occupation 
of Poland recently took place at the Royal Institu- 
tion, London, under the presidency of Sir David 
Ross, vice-chancellor of the University of Oxford. 
Tribute to their work was paid by Sir William Bragg, 
formerly president of the Royal Society; by Professor 
Gilbert Murray, of the University of Oxford, and by 
Professor Antoni Jurasz, dean of the Polish Medical 
School at the University of Edinburgh. 
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3. Areas in which further development would be pro- 
hibited or drastically restricted. Here the existing move- 
ment of the public would not be interfered with, but 
additional facilities would not be provided. 

4. Nature reserves or sanctuaries, from which the public 
would be excluded, except by permit for study. 


It is pointed out in the Times that in some instances 
all these needs could be met in the same area. Areas 
of the first three types must be large. Those of the 
fourth type could be much smaller, usually measurable 
in hundreds or tens of acres, or even less. The con- 
ference makes the recommendation that “The provi- 
sion of such areas should be among the matters com- 
prised in National Planning.” 

The later part of the memorandum gives more de- 
tailed consideration of each type of area, and in 
regard to the first urges that the recommendations of 
the “Report of the National Park Committee,” issued 
by the Stationery Office in 1931, should be put into 
effect. 

Nature reserves should be selected upon an ecologi- 
eal basis, and should be of different types, such as fen, 
moorland, mountain, cliff, beach, woodland, and so 
forth, so that the typical animals and plants of each 
kind of country would be preserved. Some of these 
reserves could form part of the larger schemes for 
national parks and areas protected from development. 

An official body should be appointed to draw up 
detailed proposals upon this highly technical problem 


- of nature reserves, the control of which should be in 


the hands of a central body. The management of the 
national parks might, it is suggested, be in the hands 
of local bodies, acting under two national park 
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authorities (one for England and Wales and the other 
for Scotland) responsible for general policy. 

The conference remains in being. Its honorary sec- 
retary, Dr. G. F. Herbert Smith, Society for the Pro- 
motion of Nature Reserves, British Museum (Natural 
History), London, 8.W.7. 


CHEMICAL ABSTRACTS 


Chemical and Engineering News gives the following 
account of the work of Chemical Abstracts, published 
by the American Chemical Society: 


In spite of war Chemical Abstracts published more ab- 
stracts in 1941 than in 1940. The small increase (505 
abstracts) is to be attributed to success during 1941 in 
the abstracting of European chemical patents after over- 
coming difficulties which interfered with this abstracting 
for a considerable period after the outbreak of war in 
Europe. The 1941 volume contained 5,541 more abstracts 
of patents and 5,036 fewer abstracts of papers than in 
the 1940 volume. The abstracts for 1941 total 52,764 in 
number as contrasted with 52,259 abstracts published in 
1940. Of the 1941 abstracts 35,588 are of papers and 
17,176 are of patents. 

Chemical Abstracts endeavors to cover the chemical lit- 
erature of the world completely. World-wide warfare pre- 
sents many serious handicaps in this effort. Chemical Ab- 
stracts did not approach completeness so closely in 1941 
as in normal years. Nevertheless, the record for 1941 is 
good. Abstracts from many of the papers published dur- 
ing 1941 in the warring or conquered European countries 
were obtained by some success in getting the needed peri- 
odicals (good success until Russia’s entry into the war 
closed the trans-Siberian route), by searching this country 
for periodicals received in one library or another, and 
by having abstracts made in Europe, particularly in 
Switzerland and Germany, and sent by clipper ship. 

In general, the policy of Chemical Abstracts is to pub- 
lish informational rather than merely deseriptive ab- 
stracts. Special emphasis has been placed on this for 
European and other publications not readily accessible to 
most Americans at the present time. The average page 
of Chemical Abstracts in 1941 contains 11.5 abstracts of 
papers or 18.6 abstracts of patents. The corresponding 
figures for 1940 are 12.1 and 18.0, respectively. 

* The edition of Chemical Abstracts averaged approxi- 
mately 15,000 copies during 1941. 

The much-used list of periodicals abstracted by Chemi- 
cal Abstracts, with its key to library files, is normally 
published in revised form every five years. The list was 
due for revision in 1941, but the war has made postpone- 
ment necessary. Satisfactory revision with American 
libraries in their present war-handicapped condition is 
not possible. The Chemical Abstracts office is keeping as 
well informed as possible concerning scientific periodicals 
and is willing to help users of abstracts locate full papers 
whenever possible. Hundreds of inquiries are answered 
monthly. 

The only editorial change during the year was the well- 
earned elevation of Charles L. Bernier to an associate 
editorship following the regretted resignation of Janet D. 
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Scott, who left to join the Chemical Warfare Servic staff 
at Edgewood, Md. Miss Scott is continuing to help jn 
the naming and indexing of inorganic compounds, The 
editor gratefully acknowledges the valuable help of a} of 
the assistant editors and abstractors, many of whom are 
continuing their work for Chemical Abstracts in spite of 
heavy national defense assignments. Our work jg +0. 
garded as being in the same category. 


THE FEDERATION OF AMERICAN Ssocir. 
TIES FOR EXPERIMENTAL BIOLOGY 

THE Federation of American Societies for Exper. 
mental Biology will meet in Boston from March 31 t 
April 4. The general chairman of the meeting is Dy. 
Albert G. Hogan, University of Missouri, and the 
general secretary is Dr. Donald R. Hooker, the Johns 
Hopkins University. The following table gives the 
date of meeting of the constituent societies, and the 
names of the presidents and secretaries. 


Society PRESIDENT SECRETARY 
April 1 to 2 

American Insti- Dr. Albert G. Dr. Arthur Smith 
tute of Nutri- Hogan Wayne University 
tion University of 

Missouri 
April 2 

American Phys- Dr. Philip Bard Dr. Carl J. Wig. 
iological So- The Johns Hop- gers 
ciety kins Univer- Western Reserve 

sity University 
April 2 to 4 

American Society Dr. Rudolph J. Dr. Arnold K. 
of Biological Anderson Balls 
Chemists Yale University George Washing- 

ton University 
April 2 to 4 
American Society Dr. E. M. K. Dr. Raymond N. 
for Pharmacol- _Geiling Bieter 
ogy and Ex- University of University of Min- 
perimental Chicago nesota 
Therapeutics 
April 2 to 4 

American Society Dr. Jesse L. Dr. H. P. Smith 
for Experimen- Bollman State University of 
tal Pathology Mayo Clinic, Towa 

Rochester, 
Minn. 


PHI LAMBDA UPSILON 


THE results of the recent election of the national 
officers of Phi Lambda Upsilon, honorary chemical 
society, are announced in the January issue of the 
Register, the official publication of the society. Pro- 
fessor William M. Sandstrom, of the department of 


agricultural biochemistry of the University of Mir- 
nesota, was reelected president. 


Professor T. F. 
Buehrer, head of the department of agricultural che- 


_ istry of the University of Arizona, and for twelve 


years national secretary-treasurer, was elected to the 
vice-presideney. Both men have long been identified 
with the national activities of Phi Lambda Upsilon. 
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professor L. F. Audrieth, of the University of Illinois, 
was reelected editor of the Register. Dr. C. 8. Carl- 
son, assistant professor of chemical engineering at 
the University of Pennsylvania, and Professor Her- 
schel Hunt, of Purdue University, were chosen for 
the offices of secretary and treasurer, respectively. 

Phi Lambda Upsilon has enjoyed a remarkable 
growth since it was founded at the University of Illi- 
nois in 1899 as a society for the promotion and recog- 
nition of high scholarship and achievement in the 
feld of chemistry. Only seven collegiate honorary 
organizations antedate the founding of Phi Lambda 
Upsilon. There are now thirty-eight chapters with 
an active and alumni membership exceeding 11,000. 

For many years Phi Lambda Upsilon has recognized 
outstanding American investigators by election to hon- 
orary membership. During the past year two distin- 
guished chemists have been awarded this distinction— 
Dr. Linus C. Pauling, director of the Gates and 
Crellin Laboratory at the University of California and 
Nobel Laureate, and Professor William Lloyd Evans, 
retired head of the department of chemistry at the 
Ohio State University and president of the American 
Chemical Society. 


THE CHARLES FREDERICK CHANDLER 
MEDAL OF COLUMBIA UNIVERSITY 


For outstanding achievements in chemical science, 
Dr. Robert R. Williams, chemical director of the Bell 
Telephone Laboratories, New York, and Dr. Roger J. 
Williams, of the University of Texas, received on Feb- 
ruary 26 awards of the Charles Frederick Chandler 
Medal of Columbia University. This is the first 
double award of the medal since it was established in 
1910. 

Dr. Robert R. Williams was cited for “his years of 
work on the isolation of vitamin B, and his contribu- 
tions to the elucidation of its chemical structure.” 
Vitamin B,, which Dr. Williams synthesized and 
named thiamin, is the antineuritic beriberi vitamin, 
vital to nerve health and life. 

The award to Professor Roger J. Williams was 
made in recognition of his discovery of pantothenic 
acid, powerful regulator of growth popularly known 
as “the acid of life,” and for his contributions to the 
knowledge of the vitamin B complex. 

The medal ceremony was held in the Horace Mann 
Auditorium. Dr. George B. Pegram, dean of the 
Columbia Graduate Faculties, presented each recip- 
lent with a certificate in lieu of a gold medal, presen- 
tation of which will be postponed until after the war. 
The university, as part of its conservation policy, has 
discontinued striking bronze, silver or gold medals 
during the war period. 

Vitamins will inerease intelligence and morality as 
well as give people better physical and mental health, 
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was stated by Dr. Roger J. Williams in a joint dis- 
cussion on “Vitamins in the Future.” He pointed 
out that “Since an ample supply of vitamins can 
foster :a higher intelligence in human subjects, it has 
also the capability of fostering morality. Recent 
studies, several of them in New York City, have shown 
without question that intelligence and morality go 
together.” 

Discussing novel approaches to the treatment of 
diseases by chemical means, Dr. Roger Williams de- 
seribed a new “definite guiding principle” that chem- 
ists may follow in their investigations. He said: 


It seems a reasonable working hypothesis to assume 
that chemical substances which have striking physiological 
effects have these effects because of their resemblance to 
naturally occurring tissue constituents. Continuing, we 
may assume that many substances of potential therapeutic 
value will be found which bear chemical resemblances to 
the various vitamins, of which we now have a consider- 
able variety. 

If these remarks are valid, chemotherapy can now de- 
velop, not in a hit-and-miss and entirely empirical fashion, 
but by making use of at least one definite guiding prin- 
ciple. 

One of the most important applications of vitamin 
knowledge will be, I believe, to the study of cancer. Our 
work as well as that of others indicates that the vitamins 
in the diet make a difference in cancers other than those 
induced by butter-yeliow. 


All the vitamins which are required to check the 
great nutritional plagues of mankind have already 
been discovered and produced commercially. Dr. 
Robert Williams stated that: 


The lesser vitamins, if we may call them such for the 
sake of brevity, may afford us, however, great revelations 
regarding physiological and even pathological processes 
and so must be classified as lesser only in a narrowly 
defined sense. 

The point in distinguishing between major and lesser 
vitamins is one which concerns present-day technology, 
present-day economics and present-day sociology. I 
should like to divert the minds of food processors, teach- 
ers of nutrition, practicing physicians and laymen from 
speculating about the latest surmise of vitamin science 
and persuade them to devote their major energies to the 
intelligent application of the vitamins which stand in the 
front row on the shelf. 

It is high time we should be systematically eradicating 
the long known deficiency diseases. The first impulsion 
of our present knowledge of vitamins and their essential 
roles should be to promote restoration of values lost to 
the masses by these restrictions. A general removal 
of economic restraints would largely achieve the result 
because appetites lead to diversity when income permits. 

This, however, is a Utopian ideal far beyond our im- 
mediate reach. Education, if universal, would largely 
accomplish the result, for avoidance of refinement is not 
inherently costly. However, education of the most needy 
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elements is exceedingly slow and difficult. We must, 
therefore, turn to more effective weapons as soon as edu- 
cation has pervaded the public mind sufficiently to permit 
their employment. 


Legislation in the United States prohibiting the sale 


of impoverished white bread and flour is a possibility. 
Undoubtedly any attempt to prohibit the sale of white 
wheat products in the United States would meet with in- 
superable public opposition. However, it is now possible 
to add artificially the principal valuable vitamins and 
minerals of wheat at a cost of something less than twenty- 
five cents per capita per annum. 

Increased economic productivity of the bulk of the 
population would repay the cost perhaps a thousand-fold 
to say nothing of improved health and sense of well-being. 
Yet this great reform is being sabotaged or damned with 
faint praise by half the nutritionists of the country on 
the ground that it would be still better if we could arrange 
breakfasts of ham and eggs, whole wheat buns and a glass 
of milk for everybody. Of course it would, but shall we 
wait for the millennium to take our first steps to mass 
repair of our nutritional errors? 

Pending the day when such legislation can be secured 
and the necessary scientific methods of control are devel- 
oped, we must look largely to the food industries for cor- 
rection of our dietary faults. These industries have been 
made very conscious of their public obligations, to a 
great extent through the operation of the pure food laws 
during recent decades. Within the limits of practicality, 
they are in general ready to cooperate in such reforms 
on a voluntary basis. 


SCIENTIFIC NOTES AND NEWS 


THe American Education Award of the American 
Association of School Administrators was presented 
on February 24 at the San Francisco meeting to Dr. 
Robert A. Millikan, chairman of the Executive Coun- 
cil of the California Institute of Technology, as “a 
tribute to and in recognition of outstanding contribu- 
tions made in the broad field of education.” 


THE Longstaff Medal of the Chemical Society of 
London has been awarded to Dr. Hugh S. Taylor, 
David B. Jones professor of chemistry and chairman 
of the department at Princeton University. The 
medal is conferred every three years upon a fellow 
of the society “who, in the opinion of the council, has 
done the most to promote the science of chemistry by 
research.” 


THE Wollaston Medal of the Geological Society, 
London, has been awarded to Professor R. A. Daly, 
Sturgis Hooper professor of geology in the Museum 
of Comparative Geology at Harvard University, “in 
recognition of his fundamental researches in many 
branches of geology, especially those concerned with 
the origin of igneous rocks, the constitution of the 


interior of the earth and the controls of coral-reef . 


formation.” 
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You are doubtless asking what all this vitamin knoy 
edge will get us in terms of health, strength and longevity, 
No quantitative estimates are possible. Very few Long 
term experiments with animals have been carried yy 
since all the major vitamins became available in py, 
form and since several of the lesser ones have bee y 
least recognized. The testimony of the clinics, the regu}, 
of experiments with school lunches or supplementary fea. 
ing, as well as the observation of health trends in nyt, 
tion-conscious populations, are very reassuring. 

Since partial deficiencies are often most apparent 
middle or later life when the body mechanism is begip, 
ning to feel the strain of the years, it seems reasonable ty 
hope that nutritional reform will extend the span of lif 
measurably. Control of infectious disease has pring 
pally affected mortality in infancy and early life. Thox 
who survive to old age tend to be those who’ hay 
acquired immunity to infectious disease or at least t 
have undergone a selection for resistance to disease, |) 
nutritional disease, the phenomenon of immunity is 4}. 
sent. We do not grow accustomed to deficiencies with 
the years. Early damage remains and later damage x. 
cumulates till the slowing bloodstream of age leaves ow 
cells grossly undernourished, so it seems. 

When nutritional reforms have been in full operatin 
for some years, the physician will have little occasion t) 
treat deficiencies of the major vitamins. Until tha 
happy day, which must be some years hence, he will e- 
counter an abundance of avitaminoses, especially in clin- 
ies for the under-privileged. His immediate task is tv 
recognize the symptoms. 


THE Journal of the American Medical Association 
reports that Dr. Juan P. Garrahan, a pediatrician of 
Buenos Aires, has been awarded the 1941 prize of 
the Academia Nacional de Medicina of Buenos Aires 
for his article on “Prothrombin, Vitamin K and 
Hemorrhages in New-born Infants.” The prize was 
established by the academy in memory of the Arger- 
tine pediatrician, Dr. Juan Carlos Navarro, who died 
in 1936. 


PRESENTATION of the gold medal of the Society of 
Women Geographers was made on February 23 a 
the annual meeting of the society in New York to 
Dr. Margaret Mead, assistant curator of ethnology 
at the American Museum of Natural History. 


Orricers of the Society of Economie Paleontolo- 
gists and Mineralogists have been elected as follows: 
President, Herschel L. Driver, Standard Oil Company 


of California, Los Angeles; Vice-president, Parker D. 


Trask, U. 8. Geological Survey; Secretary-Treasure’, 
H. B. Stenzel, University of Texas. 


Proressor Raymonp E. Davis, of the College of 
Engineering of the University of California, was 
stalled as president of the American Concrete Instt- 
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_ nte at the close of the Chicago meeting. He succeeds 


\dmiral Ben C. Morell, of the United States Navy. 


Ar Fordham University, the Reverend Francis W. 
Epower, S.J., has been promoted to a professorship in 


ehemistry. 


| Dr. Ropert H. SHULER, of the University of Chi- 
cago, has been appointed assistant professor of physi- 
ology at the School of Medicine of the University of 
Georgia. 

Dr. RonaLD F. Brown, instructor in chemistry at 
Purdue University, was promoted to an assistant pro- 


Hessorship of organie chemistry at the beginning of 


the second semester of the University of Southern 
California. 


Dr. JAMES L. Morrison, instructor in pharmacol- 
ogy at the West Virginia University School of Medi- 
wine, has been appointed instructor in pharmacology 
at the Medical School of Emory University. 


Dr. Evste §. L’ESPERANCE has been placed at the 


Mhead of a new cancer-prevention clinic for women at 


ithe Memorial Hospital for the Treatment of Cancer 
land Allied Diseases, New York. She is a member of 
ithe board of managers of the hospital and is one of 
the founders of the Kate Depew Strang Tumor Clinic 


fat the New York Infirmary for Women and Children. 


Dr. LEONA BAUMGARTNER, pediatrician, who has 


Sheen acting director of the Bureau of Child Hygiene 


of the New York City Health Department, became 
director of the bureau in January. 
THE Borden Vitamin Company announces that Dr. 


‘Hugh H. Darby, research assistant in the department 
of biochemistry of the College of Physicians and Sur- 


fgeons of Columbia University, has joined the staff 


for research and development in the production and 
application of vitamins and hormones. 


Dr. Ropert §. Breen, head of the division of bac- 
teriology of the New York State Agricultural Experi- 
ment Station at Geneva, has leave of absence in order 
to conduct a survey of dairy research and education 


Bin South America for the Inter-American Committee 


for the Dairy Industry. 


Members of the faculty of the University of Michi- 
gan who are serving under the National Defense pro- 
include in the seiences: Elmore Pettyjohn, 
associate professor of chemical and metallurgical engi- 
neering; Walter C. Sadler, professor of civil engi- 
neering; Jesse Ormondroyd, professor of engineering 
mechanies; Robert B. Hall, professor of geography ; 
Preston E. James, professor of geography, and Sam- 
nel A. Goudsmit, professor of physics. 


Dr. Maxwett E. LapHaM, dean of the School of 
Medicine of Tulane University of Louisiana, has left 
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for Washington to work in the Bureau of Medicine 
and Surgery, U. S. Navy. In his absence Dr. Hiram 
W. Kostmayer, director of the department of gradu- 
ate medicine, has been appointed acting dean. 


Dr. W. R. Hutcuerson, head of the department of 
mathematies at Berea College, Kentucky, has been 
granted leave of absence which he is spending at 
Brown University on a defense mechanics fellowship. 
His work at Berea College will be carried on by Pro- 
fessor D. W. Pugsley; Dr. Waldemar Noll, head of 
the department of physics, is teaching in the College 
of the City of New York.. _ 


Dr. Wiiu1AM J. Ropsrns, of the New York Botani- 
cal Garden, gave on February 26 a lecture before the 
Laneaster Branch of the American Association for the 
Advancement of Science. His lecture, which was 
illustrated with colored motion pictures, was entitled 
“Plant Life in a Botanical Garden.” | 


Dr. Donatp D. Van Stryke, of the Rockefeller In- 
stitute for Medical Research, New York City, and Dr. 
Warfield T. Longeope, professor of medicine at the 
Johns Hopkins University, gave the Abraham Flexner 
lectures at the School of Medicine of Vanderbilt Uni- 
versity. Dr. Van Slyke spoke on the “Physiology of 
the Kidney” and “Renal Function in Diseases of the 
Kidney” on February 2 and 3, and Dr. Longeope on 
“Clinical Nephritis” on February 5 and 6. 


A symposium entitled “What Is Research?” was 
presented on February 20 at a meeting in New York 
City of the American Section of the Society of Chemi- 
eal Industry, held jointly with the American Institute 
of Chemical Fugineers. Dr. Lincoln T. Work, direc- 
tor of research of the Metal and Thermit Corporation, 
presided over the meeting and introduced the subject 
“Research,” which was discussed “from the Consul- 
tant’s Viewpoint” by Frank G. Breyer, of Singmaster 
and Breyer; “from the Industrial Viewpoint” by Dr. 
George O. Curme, Jr., vice-president of the Carbide 
and Carbon Chemicals Corporation; and “from an 
Institutional Viewpoint” by Dr. L. W. Bass, assistant 
director of research at Mellon Institute. 


Tue thirteenth annual meeting of the American 
Association of Physical Anthropologists will be held 
at Harvard University on April 16, 17 and 18. Two 
symposia are planned, one for Thursday on “Fossil 
Man and Primates” and one on Friday on “Techniques 
and Interests of Physical Anthropologists.” The 
annual dinner will be given on Friday, and will be 
followed by a motion picture of Point-Hope Eskimos 
which will be presented by Dr. H. L. Shapiro. 


THE three hundred and eighty-sixth meeting of the 
American Mathematical Society will be held at Colum- 
bia University, New York City, on Friday and Sat- 
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urday, April 3 and 4. On Friday afternoon, there 
will be a symposium on topics in the theory of func- 
tions, consisting of two addresses, “On Entire Func- 
tions of Exponential Type,” by Dr. R. P. Boas, of 
Duke University, and “On the Zeros of the Derivatives 
of a Function and Its Analytic Character,” by Pro- 
fessor George Polya, of Smith College. The discus- 
sion leaders are Professors Norman Levinson, of the 
Massachusetts Institute of Technology, and I. J. 
Schoenberg, of the University of Pennsylvania. A 
symposium on aeronautics is. being arranged for 
Saturday afternoon. One of the speakers will be 
Dr. Theodore Theodorsen, of Langley Field, Virginia, 
whose subject is “Theory of Wing Flutter.” The dis- 
cussion leader will be Professor Willy Prager, of 
Brown University. 


THE next general meeting of the International 
Association for Dental Research will be held in the 
Commodore Hotel, New York City, on March 14 and 
15. It will be followed by a meeting of the Amer- 
ican Association of Dental Schools which will be held 
on March 16, 17 and 18. 


AN examination for appointment as assistant sani- 
tary engineer in the Regular Commissioned Corps of 
the U. 8. Public Health Service will be held at Wash- 
ington, D. C.; Cincinnati, Ohio; New Orleans; Kan- 
sas City and San Francisco, at 9 a.m. on May 11. 
Candidates must be not less than twenty-three years 
nor more than thirty-two years of age on that date 
and must have had at least seven years of educational 
(exclusive of high school) and professional training, 
or experience equivalent thereto; and shall have 
graduated from a reputable professional school grant- 
ing a degree in engineering (sanitary engineering 
course). In addition the applicant will be required to 
pass a satisfactory physical, academic and profes- 
sional examination. Commissioned officers are not 
appointed to any particular station, but to general 
service. They are subject to change of station as the 
exigencies of the service may require and shall serve 
wherever assigned to duty. Compensation, including 
allowance for quarters and subsistence, will be $3,158 
and $2,699 for officers with and without dependents, 
respectively. 

Tue American Library Association has established 
a Committee on Aid to Libraries in War Areas, with 
John R. Russell, librarian of the University of Roches- 
ter, as chairman. After the first World War there 
was difficulty in completing foreign institutional sets 
of American scholarly, scientific and technical peri- 
odicals. The attempt to avoid a duplication of that 
situation is now the concern of the committee. Many 
sets of journals will be broken by the financial inabil- 
ity of the institutions to renew subscriptions. Many 
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more will have been broken through mail difficult, 
and loss of shipments and the destruction of librari« 
The size of the eventual demand is impossible to esti. 
mate. In so far as possible, sets will be completa 
from a stock of periodicals being purchased by ¢h, 
committee. With an imminent paper shortage, x. 
tempts are being made to collect old periodicals fy, 
pulp. Fearing this possible reduction to the alreay 
limited supply of scholarly and scientific journak 
the committee hopes to enlist cooperation to eves 
the sacrifice of this type of material. Information jy 
regard to the project can be obtained from Wayne \, 
Hartwell, executive assistant to the Committee on Ai 
to Libraries in War Areas, Rush Rhees Library, Uj, 
versity of Rochester, Rochester, N. Y. 


THE Science-Technology group of the national Spe. 
cial Libraries Association has undertaken to compile 
for the benefit of users of the Russian scientific anj 
technical periodicals, current or otherwise, a complete 
list of the holdings of such periodicals in all th 
libraries of the United States and Canada, so far a 
possible, whether personal, institutional or industrial, 
Owners and librarians in charge of such materials ar 
asked to cooperate by sending a detailed statement of 
their holdings to Miss Nathalie D. Frank, 512 West 
162nd Street, New York City. It should be stated 
whether or not the journals can be borrowed on inter. 
library loan and whether the library has facilities for 
photostating or microfilming. 


THE Executive Committee of the National Parks 
Association met recently in Washington and agreed 
upon the importance of carrying on its education 
program. It is planned to continue advocacy of Ni- 
tional Primeval Parks as a distinct category, to pro- 
mote worthy park projects that have already bee 
authorized, to encourage appreciation and proper ls 
of America’s natural and historic heritage, to combat 
each threat of commercial encroachment upon our pri 
tected reservations, and to divert destructive uses 0 
all kinds from this country’s superlative natural ares. 


THE newly established French School of Higher 
Learning has opened its courses in the building of the 
New School for Social Research. ‘Professor Bors 
Mirkine-Guetzevitch gave his first lecture on the col 
stitutional history of France, beginning with tle 
French revolution; Professor Fred G. Heffherr spot 
of the history of French civilization, and Profess0! 
Georges Gurvitsch, of French sociology. All lectur’ 
are given in French. The school has at present '@ 
faculty of letters and a faculty of law and a spetil 
institute of Oriental and Slavie studies. The faculty 
of science under Professor Jean Perrin will be org” 
ized later. 


T 
ons 
1 
van) 
ot 
pa 
id 
1ay 
wha 
n 
7 
108 
coin 
den¢ 
alwa 
t 
diffe 
pthe 
pivel 
in 1! 
| 
post 
traj 
prop 
sall 
~ 
t 
ser 
pes 
t 
he | 
SS, 1:3 
of d 
But 
( 
> atu 
nt 
ta 
Th 
€0 
F tact. 
tory 
Sei 


6, 1942 


SCIENCE 


249° 


DISCUSSION 


EXTENDED THEOREMS IN DYNAMICS 


Tue Faraday lines of foree in any field of force 
onstitute a familiar geometric pattern. Less well 
i nown because of its intrinsie complexity is the geom- 
try of the trajectorial curves! (the paths of mass 
particles moving in the force field). Of course these 
wo geometries should be related, but precisely how 
nay we compare the two families of curves? This is 
what we propose to indicate. 

Let a particle start from rest. The path obtained 
1 this manner we shall call a “rest trajectory.” Ob- 
viously this curve has the same direction as the Fara- 


iday line through the given point, but in general, since 


the mass particle has inertia, the two curves will not 


Soincide. In fact, the only instance in which coinci- 


dence can occur is the trivial ease in which both curves 
are straight lines. Omitting this possibility, there are 
always two distinct curves. The rest trajectory and 
the line of force will agree as to initial direction, but 
differ in initial curvature; the trajectory will be be- 
tween the line of force and the common tangent line. 
The quantitative relation connecting the two curves is 


given in the following theorem discovered by Kasner 


in 1904 and since proved in many ways: 


| Theorem I:1 If a particle starts from rest in any 


positional field of force, the initial curvature of the 
trajectory is one third of the curvature of the line of 
force through the initial position. 

There are two important manners in which this 
proposition may be extended. The theorem is univer- 
sally valid, but its significance is slight if the curvature 
of the line of force is zero at the point. If the 
curvature is zero, as for example at a point of inflec- 
tion, the same is true of the curvature of the trajec- 
tory, and a separate discussion, involving a closer 
scrutiny of the situation, is necessary. In this case 
we study the ratio of the infinitesimal departure of 
the path and the line of force from the common tan- 
gent line. In the general ease this ratio would be 
1:3 as stated above, because in the usual case the ratio 
of departures is the same as the ratio of curvatures. 
But in the special case of zero curvature, the ratio 
(which now depends on the rates of change of eur- 
vature) is found to be 1:5, 1: 7, 1: 9, ete., depending 
on the order of contact of the line of force with the 
tangent line. The precise dependency is stated in 
Theorem II. 

Theorem II :? If the Faraday line of force has con- 


“ct of order n with the tangent line, the rest trajec- 


lory will also have contact of n‘ order; and the limit- 


‘E, Kasner, ‘‘ Differential Geometric Aspects of Dy- 
hamies,’’ Princeton Colloquium, 9, 1909, new edition 1934. 


| 2Idem, Proceedings of the National Academy of 


Sciences, 20: 130-136, 1934. 


ing ratio of the departure of the trajectory to the 
departure of the line of force from the common 
tangent line is 1: 2n+1. 

The second manner in which Theorem I may be 
generalized is to acceleration fields of higher order. 
A particle of unit mass is said to be moving in an 
acceleration field of order r if 

r r 

where @(z,y) and w(z,y) are the rectangular com- 
ponents of the higher acceleration field acting at the 
point (x,y) and tis the time. By definition, a particle 
will start from “maximum rest” in such a field if the 
initial velocity and the initial accelerations of order 
up to and including r—-2 are zero (that is, all deriva- 
tives up to order r—1 vanish). What is the analogue 
of Theorem I for such higher fields? 

Theorem III :* If a particle starts from maximum 
rest in an acceleration field of order r, the initial cur- 
r!(r-1)! 
(2r-1)! 
vature of the line of force through the initial position. 

Now allow the particle to start from maximum rest 
in an acceleration field of order r, at a point at which 
the curvature of the Faraday line of force may be zero 
(the case in which Theorem III would no longer be 
significant). What is the appropriate ratio of depar- 
tures? 

Theorem IV: In an acceleration field of order r, at a 
point at which the line of force has n™ order contact 
with its tangent line, the trajectory produced by start- 
ing a particle from maximum rest also has contact of 
order n with the tangent line; and the limiting ratio 
of the departure of the trajectory to the departure of 
the line of force from the common tangent line is 
(n+1) (r) ! (mr)! 


(mr+r)! 
We see that all three situations previously discussed 


in Theorems I, II and III are now ineluded in the 
single final Theorem IV. Indeed, the first three 
theorems become corollaries of this new result. For 
r=2, the newtonian case, the ratio is 1:2n+1, as 
stated in Theorem II. For r arbitrary and n=1, the 
case in which the curvature does not vanish, we obtain 


r!(r-1)! 
. And for 


r=2 and n=1, we have the standard dynamical 
Theorem I, with the usual ratio 1: 3. 

All our theorems, although originally stated for two 
dimensions, remain valid for any number of dimen- 
sions, and in any riemannian space. 


vature of the trajectory is times the cur- 


the ratio of Theorem ITI, namely 


3 E. Kasner and D. Mittleman, Proceedings of the Na- 
tional Academy of Sciences, Feb., 1942. 
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Theorem I has been applied* to the study of the 
famous deviation problem (a particle falling from 
rest to the earth allowing for rotation or ellipticity). 
Our new extended theorems will also have applica- 
tions, direct and indirect, in physical situations deal- 
ing with interacting particles. The forces need not 
be conservative. 

_ Epwarp KAsNER 
Don MITTLEMAN 
COLUMBIA UNIVERSITY 


A STUDY OF LAMPBRUSH CHROMOSOMES 
BY THE ELECTRON MICROSCOPE 


LAMPBRUSH chromosomes have been photographed 
by the electron microscope. The nuclei were removed 
from the oocyte according to the method of Duryee? 
and were placed on the collodion film suspended on the 
wire mesh which is used in place of the slide in the 
electron microscope. The nuclei were torn apart so 
that the enclosed material spread over the film. The 
membrane was then removed since it was too thick for 
penetration by the electron beam when collapsed. The 
preparation was allowed to dry in air. 

The photographs seem to verify early descriptions. 
Some chromosomes appeared to be highly branched 
and subbranched. They were fern-like in appearance. 
The threads were crystalline and single. Other chro- 
mosomes showed less numerous, thicker, more globular 
side branches. Many side branches had been lost be- 
tween the first and second type. Finally some showed 
no branches. There were as many as four threads 
twisting about one another separating into twos at 
some points and rejoining at others. 

No loops, as described by Duryee, were seen. How- 
ever, chromosomes from full-sized eggs only have been 
examined. Further investigations, in which the nuclei 
of half-sized eggs will be used, are in progress. It 
may be that these will verify the loop theory as put 
forth by Duryee. 

Blanks were run in which only cell debris, from 
which the nucleus had been removed previously, and 
the nuclear salt solutions were dried and photo- 


graphed. No similarities between these preparations . 


and those of the nucleus were observed. 

The investigations are being extended in the belief 
that they will throw added light on the structure of 
such chromosomes and will clear up such problems as 
the time at which the chromomena thread becomes 
doubled. 

G. L. CuarK 

M. R. Barnes 

E. R. Baytor 
UNIVERSITY OF ILLINOIS 


4 W. H. Roever, Bull. Amer. Math. Soc., 456, 1915. 
1W. R. Duryee, ‘‘Cytology, Genetics and Evolution,’’ 
University of Pennsylvania Press, Philadelphia, 1941. 
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CONSIDERATION OF THE ADEQUACY 
BIOMICROSCOPY AS A METHOD of 
DETECTING MILD CASES OF 
VITAMIN A DEFICIENCY 


Recentiy Dr. H. D. Kruse has reported on “T), 
ocular manifestations of avitaminosis A with espe¢iy) 
consideration of the detection of early changes }y 
biomicroscopy.”! He has suggested that “xerosis op, 
junctivae probably precedes night blindness as » 
early sign of avitaminosis A,” and recommends hj, 
microscopic examination as a “simple, convenient, 
objective method” for the detection of avitamings 
A in surveys. 

In view of the importance of finding reliable tesi 
for detecting mild degrees of the various avitaminose, 
it is relevant to call attention to certain discrepancis 
between the above-mentioned observations and thoy 
reported in a study by Booher, Callison and Hevsty 
in which impaired dark adaptation was produced in 
five adults by the consumption of a diet adequate in 
every known dietary essential except vitamin 4! 
The Hecht and Shlaer Adaptometer was used to deter. 
mine the dark adaptation curves of these subjecis, 
Dysadaption occurred in from 16 to 124 days afte 


the vitamin A-deficient diet was begun and for fow| 


subjects was allowed to proceed until the visual thresh- 
old after 30 minutes of dark adaptation was elevated 
by 1 logarithmic unit; subject I of this group was con- 
tinued on the experimenal diet until the 30-minute 
threshold was 4 logarithmic units above normal, whik 
at this time of greatest visual impairment, the rod 
structures were not functioning at all below the scv- 
topic threshold of the cones. Thus, there was no ques 
tion of the existence of hemeralopia in any of the five 
subjects. 

During the period of greatest impairment in retin 
function, a slit-lamp examination was made on subject 
I by Dr. Alan C. Woods, of the Wilmer Ophthalmo- 
logical Institute of The Johns Hopkins Hospital. 
There was no evidence of abnormality. The remail 
ing four subjects were examined with the slit-lamp 
by Dr. William M. Rowland of the same institution 
both before and during impaired adaptation, as vel 
as after that function had returned to normal follov- 
ing the administration of moderate amounts of vilt 
min A. Neither did any of these subjects show 
junctival or corneal changes at any of the examin 
tions. 

Attention should also be called to the work f 
Youmans et al., who conclude that mild degrees 4 
vitamin A deficiency can exist without any modifi 


1H. D. Kruse, The Milbank Memorial Fund Quarter) i 


19: 207, 1941. 
2L. E. Booher, E. C. Callison and E, M. Hewstot 
Journal of Nutrition, 17: 317, 1939. 
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tion of the ocular epithelia, as diagnosed by miecro- 
scopic examination of conjunctival smears.’ Similar 
observations have been made in this laboratory. 

The cases reported by Dr. Kruse were obtained 
from a low-income group of which a dietary survey 
was being made. In such a group multiple dietary 
deficiencies are the rule rather than the exception. 
Therefore, it is important that further investigation 
of conjunctival and corneal changes be made on sub- 
jects with uncomplicated experimental vitamin A 
deficiency before complete reliance is placed in the 
biomicroscopie examination as a routine method of 
detecting mild eases of vitamin A avitaminosis. 


C. CALLISON 
Foops AND NUTRITION DIvIsIoN, 
BurEAU OF Home ECONOMICs, 
U. S. DEPARTMENT OF AGRICULTURE, 
BELTSVILLE RESEARCH CENTER, 
BELTSVILLE, MD. 


SOME FACTORS IN THE NUTRITIONAL 
DETERMINATION OF HISTORY 
In his paper concerning the social implications of 
vitamins, Williams? suggested that the enjoyment of 
amore generous supply of thiamin and other vitamins 
by the Germans than by other peoples of Western 


= Europe might explain the present European situation. 


Thiamin has also been referred to by others as “the 
morale vitamin.” However, I am inclined to agree 
with Clendening? that the importance of vitamins in 
national nutrition is being grossly exaggerated. False 
hopes of simple solutions of nutritional problems ap- 
pear to be raised by an over-emphasis on the value of 
vitamins. Indeed, it remains to be seen whether the 
use of “enriched” foods and vitamin preparations will 
do much more in the long run than increase the inci- 
dence of obesity, diabetes and other disorders pro- 
moted by over-nutrition. 

The developments in Europe during the past 25 
years nevertheless seem to present excellent illustra- 
tions of the effects of some nutritional factors, inde- 
pendent of the vitamin supply, on the rise and decline 
of nations or cultures throughout the ages. That is, a 
nation or culture ean develop only when or where a 
sufficient supply or surplus of food becomes available. 
In a society with constructive or. progressive tenden- 
cies, a sufficiency or surplus of food serves, in part at 
least, to provide leisure for some to develop the arts. 
Among even the most primitive arts has been that of 


| catering to the appetite. This art has conspicuously 


manifested itself in tribal feasts, in the Roman ban- 
quets and, in recent Europe, by French cuisine. The 


| Roman banquets probably sealed the fate of the 


‘J. B. Youmans, M. B. Corlette, M. G. Corlette and 
4. Frank, Jour. Lab. and Clin. Med., 23: 663, 1938. 

'Sciencg, 94: 502, November 28, 1941. 

* Jour. Am. Med. Assn., 117: 1035, 1941. 
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Roman Empire and French food and wine were very 
likely factors in the fall of France. In short, too 
much food or an excessive catering to the appetite 
can wreck an empire just as surely as it can ruin an 
individual. 

On the other hand, seasonal variations in the food 
supply, periodic famines, wars and more or less fast- 
ing under religious influences in the past apparently 
served to avert an otherwise precipitate decline of 
some nations or cultures because of the common ten- 
dency to self-indulgence in the midst of plenty. Thus, 
in India and China, a relatively steady state or bal- 
ance between the supply or use of food and cultural 
attainment has long been maintained. In the first 
World War, German resistance cracked partly be- 
cause of simple undernourishment due to the food 
blockade and, shortly after that, Russia came close 
to complete collapse because of famine conditions in 
that country. However, it does not seem to be suffi- 
ciently realized that the outburst of the German spirit 
since the first World War and the recent stubborn 
resistance of the Russians to invasion are explainable 
as physiological and psychological consequences of 
more liberal food supplies following periods of en- 
forced food restriction or starvation. The observa- 
tions of Carlson,? Kunde,* Glaze® and MecCay® indi- 
eate that a manifestation of physical and/or mental 
improvement is to be expected with re-alimentation 
after periods of fasting or food restriction. More- 
over, the results of my personal experience, which in- 
volves a total of about 600 days of fasting during the 
past 33 years and also some observations on others, 
lead me to believe that the most striking after-effects 
of fasting or food restriction occur between the ages 
of about 20 and 35. In the German and Russian ex- 
periences, this means in those who are now between 
about 40 and 60 years of age and therefore in active 
control. 

If the foregoing views are correct, it would seem of 
more importance in America to guard against the 
insidious effects of dietetic excesses among the “well- 
fed” millions than to concentrate on raising the nutri- 
tional standards of the extremely poor. In any case, 
so-called deficiency diseases may often be excess dis- 
eases—due to excessive intakes of carbohydrates, fats 
and/or proteins. I believe that a sufficiently keen 
appetite is about all that is needed to lead one to 
choose an adequate diet. and that the appetite can best 
be kept keen by occasional periods of voluntary food 
restriction or fasting. More studies ought to be made 
on the after-effects of fasting and simple undernutri- 


3‘“The Control of Hunger in Health and Disease.’’ 
Chicago. 1916. 

4 Jour. Metabolic Research, 3: 399, 1923. 

5 Am. Jour. Psychol., 40: 236, 1928. 

6 **Chemical Aspects of Aging.’’ In Cowdry, ‘‘ Prob- 
lems of Ageing.’’ Baltimore. 1939. 
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tion. Undoubtedly, many a conscientious objector to 
military service would be willing to volunteer for such 
nutritional study. 
FREDERICK HOELZEL 
DEPARTMENT OF PHYSIOLOGY, 
UNIVERSITY OF CHICAGO 
Submitted Dec. 6, 1941. 


FALSE BLOSSOM IN PERIWINKLES AND 
ITS CURE BY HEAT 

One oi' the chief difficulties in the study of false 
blossom has been the lack of a host in which the dis- 
ease could be reproduced as it occurs in the cranberry 
which, for various reasons, is not a good experimental 
plant. Under the stimulus of finding a favorable host 
in which to observe the efficacy of heat treatments for 
eure of false blossom, attempts were made to transmit 
virus from cranberries to periwinkles (Vinca rosea). 
The parasite, Cuscuta campestris Yuncker, which had 
been shown to transmit certain other viruses,’ was 
used. It proved to be an efficient vector. Through 


SCIENTIFIC BOOKS 


SINANTHROPUS PEKINENSIS 


The Extremity Bones of Sinanthropus Pekinensis. 
By Franz WEIDENREICH. Paleontologia Sinica New 
Series D. No. 5. 82 pp. 20 tables. 34 plates. 
Peking, 1941. 


Tuis latest paper in the long series of studies of 
the Sinanthropus material by Dr. Weidenreich had 
received only a sparse distribution in the United States 
before the outbreak of war halted its importation. 
Because of the tremendous interest attaching to the 
Choukoutien remains, as well as the inaccessibility of 
many of the accounts dealing with the material, a 
summary may be useful. 

Unfortunately the Peking ealvariae have not been 
accompanied by a similar abundance of arm or leg 
bones. So far we possess only seven fragments of 
femur, two of the humerus, one of the clavicle and one 
carpal bone: the os lunatum. Nevertheless, these re- 
mains are such as to permit observations concerning 
their general evolutionary status. 

In the case of the femur, Dr. Weidenreich believes 
the material justifies the conclusion that Sinanthropus 
was short in stature, approximating the average of 
the present-day Eskimo or Japanese. The structure 
of the bone betrays certain distinctive traits. The 
medullary canal of the shaft is, for example, very 
narrow and the walls correspondingly thick—much 
more so than in modern man. Neanderthal femora are 
more rugged, and the degree of forward bending of 
the shaft in this latter form is much more pronounced 


1 Folke Johnson, Phytopath., 31: 649, 1941. 
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its parasitic activities, false blossom was taken to pe 
winkles and also to potato, tomato, tobacco and Niy, 
tiana glutinosa plants. Under favorable conditi 
the disease appeared in periwinkles within about yj 
month after exposure to the parasite. The virus yy 
readily transmitted in all the new hosts by graftiyy 

False blossom periwinkles were cured easily by bey 
treatments. Exposures at 40° C for one week euyy 
the tops but not the roots, but exposures for two weey 
cured both tops and roots. Diseased periwinkles we, 
able to endure the treatments without serious injuy, 
Whether false blossom ean be cured in the 
has not yet been determined. Experiments design 
to test this possibility are in progress. In its reactiq 
to heat in periwinkles, false blossom virus behayy 
similarly to that of aster yellows. 


L. O. Kunxu, 
DEPARTMENT OF ANIMAL AND PLANT PATHOLOGY, 
THE ROCKEFELLER INSTITUTE FOR MEDICAL 
RESEARCH, 
PRINCETON, N. J. 


than in the Peking type. In these two respec 
Sinanthropus approaches sapiens more closely tha 
does neanderthalensis. All in all, some nine minc fii 
characters are noted as more or less distinctive ani Be 
apparently specific for Sinanthropus. Nevertheles, 

the femur is definitely human in character, and ther 

is no doubt that Peking man walked erect. The pr-§ 
portions, the presence of a linea aspera, and the pos: 

tion of the gluteal tuberosity, are definitive upon this 

point. 

The humerus, also, is of human character. As nic 
the case of the femur, a few minor peculiarities ar 
noticeable. They are, however, features occasionally 
to be observed in modern man. The humero-femori 
index, which expresses the length of the humerus asi 
percentage of the length of the femur, is indicated 
about 79. This falls in the existing human range, 
whereas in the anthropoids the index ranges well ove! 
100. An index of 79 is thus amply suggestive of the ' 
essentially human and upright posture of Sinar- 
thropus. \ 

The semi-lunar wrist bone or 03 lunatum is similatl} 
human, though its height-breadth and length-breadt 
indices are variant in an anthropoidal direction. Tt 
clavicle is seemingly more akin to modern man thi! 
that of neanderthalensis. 

There seems no doubt, in view of the above evident 
that Dr. Weidenreich’s contention that man hil 
already assumed an erect posture, in other words wi 
a bipedal ground-dwelling primate before his skil 
and dentition had been so extensively modified in! 
human direction, is fully acceptable. 
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0 Den xpressing the opinion that Pithecanthropus and 
1 Nir anthropus can, at best, be regarded as no more 
ition racially distinet, Dr. Weidenreich is sharply 


tical, justifiably so in the eyes of this reviewer, on 
» inadequacy of our present nomenclature in relation 
Sthe taxonomy of the Hominidae. Obviously it de- 
nds revision. He also argues on the basis of the 
oukoutien femur fragments that the famed Trinil 


Sates gh bone can not possibly represent the same indi- 
Anal as the Pithecanthropus calvarium. In addition 
AMM reafirms his belief in the Mongoloid affinities of 


Bnanthropus. 
respective of the eventual settlement of some of 


se perennial and favorite subjects of debate, the 
ue of Dr. Weidenreich’s contributions upon the 
hject of fossil man ean not be overemphasized. He 
s been as prompt as is consistent with scientific 
uracy in issuing reports; in wealth of anatomical 
tail and comparison with other fossil forms, his 
ndies have lifted human paleontology to a new level 
attainment. In all these matters the present mono- 
aph maintains the same high standard. One hopes 
at further publications may be undertaken here in 
> United States and that the exigencies of war will 
t completely interrupt, at least in terms of labora- 
study, the intensive exploitation of the most re- 
urkable body of material yet acquired on the human 
atory of the earlier Pleistocene. 


Loren C. EISELEY 


a HE UNIVERSITY OF KANSAS 
this WATER-SUBSTANCE 

BPoperties of Ordinary Water-Substance. American 
As iE Chemical Society Monograph. By N. Ernest Dor- 
SitMsty. xxiv+673 pp., 13 figs., 289 tables. New 
“ York: Reinhold Publishing Company. 1940. 
me | THIS book assembles all the physical constants of 
edd water-substance (excluding isotopes). Never 
ud fore have they been gathered into one volume. Of 


purse, those who need to use such constants know 
eady that this book is indispensable, and need not 
told what a masterpiece it is; but it has a wider 
efulness which should be pointed out. Water is of 
terest not only to physicists, chemists and engineers. 
is one of the fundamental substances of the uni- 

rse, just as the ancients suspected. Any one who 
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doubts this fact is referred to Dr. Dorsey’s classic as 
proof. 

This book of tables, so exhaustive, so meticulously 
assembled, compared, recomputed and revised (which 
a veteran of the National Bureau of Standards could 
be depended upon to produce), can be studied as a 
yardstick of physical science. Lincoln once explained 
to a jury what the word “demonstrate” meant. He 
said he looked the word up in the dictionary and 
found “to demonstrate, as a proposition in Euclid.” 
So he got a copy of Euclid and by the time he had 
finished it he understood what “demonstrate” meant. 

Now too many who have never had much discipline 
in physies are being swept off their feet by much 
modern jargon, which impresses them about as the 
squabbles of the medieval schoolmen. Too many fifth- 
columnists against science are, exploiting this confu- 
sion to undermine public faith in the facts of physics, 
very often with funds exploited from scientific dis- 
covery. A perusal of this book, checking up a few 
of the sources, can be depended upon to produce a 
healthy respect for the reality of science. Thus, it 
provides a vista of the anatomy of science which 
should be viewed by every college student. 

After carefully defining symbols and units, the 
energy constants for the synthesis and dissociation of 
water are presented. Then single-phase systems, 
water vapor, liquid water and ice, and finally multiple- 
phase systems and phase transition are covered in over 
600 pages of tables. Each table is explained briefly, 
and after each are given the references to the sources 
of the data; but to present them in comparable form 


an immense amount of recomputation has been neces-. 


sary, often revealing and correcting errors in previous 
compilations. 

The purpose of these tables has been to provide the 
inexpert with the data he may need, explaining the 
formulas and methods on which they are based, and 
giving the means of more detailed study when desired. 
Any one interested, therefore, can find out immedi- 
ately the status of the facts up to 1938, and search 
the literature himself for more recent data. The book 
is a monument to its author, its institution, and to the 
myriad devoted workers whose careful labors are 
assembled. 

P. V. WELLS 

PRINCETON, N. J. 


REPORTS 


ence, 

bi[/HE ANNUAL REPORT OF THE DIRECTOR 
wi) OF THE NEW YORK BOTANICAL 

| GARDEN 


THE report of Dr. William J. Robbins, of the New 


York Botanical Garden, reviewing the four years of 
accomplishment of the garden since 1937, when he be- 
came director, was presented at the annual meeting of 


the board in January. He stated that, even though - 


war might modify and curtail activities, the institution 
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would, he hoped, “continue to make most effective use 
of those facilities and funds at our disposal, regarding 
them as a public trust to be used for the benefit of the 
public.” 

Fifteen men, or fourteen per cent. of those em- 
ployed by the garden, are already serving with the 
Army and Navy, and more are expected to go. Be- 
sides this direct participation in the war, the garden 
is aiding in many ways in the present emergency. 
Dr. Robbins then described the new “victory course,” 
in vegetable gardening, one of which is given in ¢o- 
operation with The New York Times. Both after- 

_ noon and evening classes are to be given, a three-day 
short course was offered and a demonstration course 
in vegetable garden management. The gardea will 
maintain a model vegetable garden out-of-doors dur- 
ing the spring, summer and early fall. 

For the relief of present conditions in this country, 
the garden furnishes information on plants for indus- 
tries which are suffering the loss of materials through 
the war. 

While the garden has kept strictly within its budget 
during the past four years, Dr. Robbins pointed out 
that since its establishment and the construction, 
around 1900, of the main buildings, no period has 
witnessed such a marked improvement in material fa- 
cilities as in the years since 1937. Also, notable horti- 
cultural accomplishments can be recorded, and there 
is evidence on every hand of greater public interest and 
increased service to the public. He mentioned par- 
ticularly the following accomplishments : 


The number of hardy trees and shrubs in the permanent 
collections has been doubled. 

The number of kinds of plants now cultivated regularly 
at the Garden is more than 12,000. 

The educational program lately initiated and developed 
attracted more than 400 students last year. 

Attendance at the free lectures given on Saturday after- 
noons has more than doubled (increasing from 3,060 in 
1937 to 7,000 in 1941). 

_ Subseriptions to the Garden’s monthly journal have 
grown from 75 to nearly 700 in the past three years. 

Most of the conservatory displays have been replanted 
in naturalistic fashion. Also, the main conservatories 
were almost entirely rebuilt. (They were first constructed 
40 years before.) 


SPECIAL ARTICLES 


NARCOTIC POTENCY OF BIURETS CON- 
TAINING PIPERIDINE 


Hitt and Degnan! noted that 1-diethylacetyle-5,5- 


1A. J. Hill and W. M. Degnan, Jour. Amer. Chem. Soc., 
62: 1595, 1940. 
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The Garden’s 280 acres were completely surroundgy 
a fence for the first time. 
Much reconstruction was done in the Museum Byjjj,, 
including installation of a reception room for menbgy 
Considerable new construction was added to improv, 
facilities for growing plants. 


Arrangements for a new base plan for the fy 
development of the garden have been comple 
Major Gilmore Clarke is now working on the ply 
which has been made possible through the generogj 
of Mrs. Harold I. Pratt, a member of the Boar ¢ 
Managers. The fencing of the grounds in 194) }y 
made necessary a number of changes in landscapiy 
and in traffic routing. 

Accomplishments of the year 1941 inelude: 


Beginning of construction of a walled expering 
garden for the use of members of the scientific staff, 

Receipt of many thousands of plants as gifts, a num 
of them extremely rare, and among them the Forster q 
lection of nearly 10,000 orchids valued at $75,000; 20 
cactus plants from the Government of Mexico; and a tot 
of 4,000 bulbs, orchids and other plants from two injj 
vidual donors. 

Nearly 50,000 individual plants set out (chiefly in fro 
of the Main Conservatories and the Museum Building) fg 
bedding effects in the spring and summer. These incluid 
10,000 tulips saved from the display of the previous yer 
which had been a gift of the Holland Bulb Industries 

More than 4,000 shrubs planted on the grounds, inelul 
ing large numbers of rhododendrons, flowering cherris 
barberries, lilaes, evergreens and other ornamentals. Ne 
labels required for these and other plants in cultivation d 
the Botanical Garden during the year totaled more tha 
5,400. Of these 49 were of the informational type, plat 
mostly beside plants of economic usefulness. 

Addition of 36,747 herbarium specimens to the scicutili 
collections, bringing the total of this important referent 
collection of preserved plants to 2,056,296 specimens, cum 
prising the largest herbarium under one managemett i 
the United States. 

Addition of books to vein the total bound volumes 
the library close to the 50,000 mark. 


Officers of the garden, all reelected for the currél 
year, are: Joseph R. Swan, President; Henry ) 
Forest Baldwin and John L. Merrill, Vice-presidenty 
Arthur M. Anderson, Treasurer; and Henry de i 
Montagne, Secretary. 


eyclopentamethylene biuret has hypnotie propet! 
and comparatively low toxicity. Following a dif 
ent chemical procedure than previously employel; 
additional biurets have been synthesized.? These 


20. H. Ch’eng and Peter P. T. Sah, in preparatio" 
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henyl-5-phenyl biuret (m. p. 134° C.), 1-phenyl- 
5-pentamethylene biuret (m. p. 153° C.), 1,1-penta- 
sthylene-5,5-pentamethylene biuret (m. p. 198° C.), 
4 5,5-pentamethylene biuret (m. p. 121° C.).2 All 
rivatives are erystals and the first 3 are poorly solu- 
» in water or alcohol. One per cent. water solution 


1,]-pentamethylene-5,5-pentamethylene biuret may 


iple 

e plyfmme made by heating and keeping the solution at 37° 
er ogi 

ard fm The monopiperidine biuret is less toxic for mice 
40 hellmiman sodium barbital, sodium pentobarbital or sodium 
capiyfmmantin but more toxie than paraldehyde. The LD;, 


r mice is 600 mg/kg on intraperitoneal injection. 
his amount antagonizes a surely fatal dose of picro- 
xin and usually of strychnine but does not protect 
ice against cocaine.* Hypnotic doses of the biuret 
rabbits of 60 mg/kg given intravenously slightly 
press blood pressure and cardiac rate during the 
Bjection only, but do not affect respiration or uterine 
tivity.© Inhibition of uterine strips, from humans 
hd rabbits oceurs in dilutions of 1: 2,500 to 1: 5,000 
vitro. It is 30 and 10 times less potent than sodium 
antin and sodium pentobarbital, respectively. The 


ter eh 
200 
& total 
© ind 


n 


ig) 

cludeiital oxygen uptake of rat liver during a 60-minute 
‘ \ayeriod is depressed approximately 35 per cent. by 
- e monopiperidine biuret, 0.1 gm/100 ce; 75 per 
crialent: by sodium pentobarbital, and inappreciably by 


and sodium barbital.® 
Dipiperidine biuret is even less toxic for mice, the 
being 1,250 mg/kg on intraperitoneal injection. 
fis less active as an antagonist of chemicals affect- 
g different levels of the central nervous system. It 
htagonizes cocaine convulsions but does not save 
ice given lethal amounts; no protection against 
rychnine convulsions is provided, and all picro- 
xin-treated mice had convulsions after an LD,,. dose 
this biuret but none died. In rabbits, narcosis 
blows intravenous injections of from 100 to 200 
g/kg without appreciable effect on respiration, on 
y Dypood pressure except during the injection, or on the 
ood sugar during or following narcosis. Uterine 
le tivity in situ is inhibited with these doses. In vitro 
Sts indicate that smaller concentrations of the dipi- 
Pridine than of the monopiperidine biuret are inhibi- 


*We are grateful to Dr. Stanley Wilson, Yenching Uni- 
as for checking nitrogen determinations of these com- 
bunds, 

‘C. H. Ch’eng, H. H. Anderson and 8. Y. P’an Jour. 
yarmacol. and Exper. Therap., 72: 7, 1941; H. H. Ander- 
ee hg Y. P’an, Proce. Soc. Exp. Biol. and Med., 46: 


iS ¥. P’an and ©. 8. Lu, Chin. Jour. Physiol., 16: 311, 


§°S. Y. P’an and ©. 8. Lu, in press. 
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tory. Dilutions of 1: 7,500-to 1: 10,000 for human 

uterine strips and from 1:15,000 to 1: 20,000 for 

rabbit strips are effective. In this respect the dipi- 

peridine biuret resembles sodium pentobarbital. De- 

pression of oxygen consumption of rat liver follows . 
exposure to 0.1 gm/100 ce of this agent for 60 

minutes. 

Since the dipiperidine derivative has pharmacologic 
activities similar to sodium pentobarbital, except that 
it is 1/10 as toxic, the narcotic potency at various dose 
levels was studied in inbred white mice and inbred 
white rats. The graph indicates the duration of nar- 


NARCOTIC RANGE OF DIPIPERIDINE BIURET AND 
SODIUM PENTOBARBITAL IN MICE 


iN 
MGM 
160+ 
—— = DIPIPERIDINE BIURET ? 
1400+ 140+ --—-- = PENTOBARBITAL SODIUM 
S = SINGLE DOSE f 
1200-120 D = DIVIDED DOSE 
1 i i 
200 220 240 


DURATION O 
SODIUM PENTOBARBITAL 
DIPIPERIDINE BIURET 
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Fig. 1. 


cosis in mice after intraperitoneal injection in single 
or divided amounts. Preliminary studies after oral 
administration to rats provided similar data. At the 
onset of narcosis there is no excitement and during 
the depth of narcosis respiration is more regular and 
less depressed than noted in pentobarbital treated 
animals. 

Preliminary observations on the effect of the 
dipiperidine biuret in 60 and 120 mg/kg doses intra- 
venously in the rabbit at term indicate that fetal 
respiratory movements are not significantly affected 
by these amounts.’ 

Summary: Five biurets, 4 containing piperidine, 
have been prepared and various pharmacologic activi- 
ties of 2 have been studied. The monopiperidine de- 
rivative effectively antidotes picrotoxin and strych- 
nine, while the dipiperidine biuret is life-saving to 
mice given lethal doses of picrotoxin. Uterine activ- 
ity and the oxygen consumption of rat liver are de- 
pressed more by the dipiperidine biuret. Neither de- 
rivative appears to be as toxic as commonly used 
hypnoties or anticonvulsants with which a comparison 
was made, except paraldehyde. Narcosis of mice, 


7K, T. Lim, personal communication. 
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Hamitton H. ANDERSON 
CHARLES H. CH’ENG 
SuiH-y1 P’an 

Peter P. T. San 
CH’ING-SHAN Lu 


PEIPING UNION MEDICAL COLLEGE, 
PEKING, CHINA 


FLUORINE ACQUIRED BY MATURE DOG’S 


TEETH! 


THE post-eruptive deposition of fluorine in the 
enamel?:*-4 and dentine®-* of molar teeth of young 
rats has been reported: A similar study on a*mature 
dog supports this finding particularly with regard to 


SCIENCE 


rats and rabbits produced by the dipiperidine biuret 
resembles that of pentobarbital but is less disturbed. 


TABLE I 
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per cent. fluorine, respectively.5 A distinction 
sibly may be made in tooth fluoride acquired Dog. 
eruptively and fluoride which is acquired during ty 
formative period of the tooth.** Fluoride given gy, 
ing gestation and lactation to mother rats, i.¢., during 
the period of tooth formation in their young, app jim 
to diminish susceptibility to caries in the offspring 
There is certain limited epidemiological evidence yig 
respect to human dental caries,’ which seems to agy 
with this latter finding in rats.® 

These results for the dog’s teeth and similar resi 
based on young rats* * 4 advance speculation regayj 
ing post-eruptive chemical modification, as a propery 
of calcified dentine and enamel. Fluoride retentiq 
may prove a useful tool in studying individual vari 
tions in dentine and enamel in relation to tooth 


EFFECT OF EXPOSURE TO FLUORIDE ON THE FLUORINE CONTENT OF THE DENTINE AND 
ENAMEL OF A MATURE Doa’s TEETH 


Pooled teeth sample number I II IIt IV Vv 
Age of dog at time teeth were extracted. (days) 730 796 900 1,145 1,289 
Total number of days exposed to fluoride in food 
and water prior to tooth extraction (days) 0 66 170 415 559 
Exposure to fluoride immediately prior to tooth 
extraction. 
Fluoride in food and water ( ppm) 0 15 45 100 500 
Total time fed (days) 0 66 104 245 144 
Composition of dentine 
Ash (per cent.) 71.90 71.88 73.15 73.35 73.21 
Fluorine (per cent.) .018 0 .039 .059 072 
Composition of enamel 
Ash (per cent.) 95.20 95.75 95.72 96.32 95.96 
Fluorine (per cent.) .006 .007 .009 ~ 007 O11 


the dentine. At the beginning of this study a two- 
year-old mongrel dog with full dentition had three 
representative teeth extracted. Sodium fluoride was 
then given via food and drinking water for definite 
periods, each period terminating with the extraction 
of two or three comparable teeth. Food and drinking 
water were consumed ad libitum. The pooled teeth 
representing each period of exposure to fluoride were 
separated into dentine and enamel and analyzed for 
ash and fluorine. 

The results for each successive sample of dentine 
show that the mature dentine increased in fluorine 
decisively. The enamel does not show a similarly con- 
sistent nor equal percentage-increase. The final 
sample of enamel, however, contained 0.011 per cent. 
fluorine as compared with 0.006 per cent. fluorine in 
the initial or control enamel. In this connection it is 
interesting to note that the enamel of carious human 
teeth and the enamel of non-carious human teeth have 
been reported to contain 0.0069 per cent. and 0.0111 

1The author is indebted to Passed Assistant Dental 
Surgeon Francis A. Arnold, Jr., for assistance in the 
experimental work. 

2M. W. Perry and W. D. Armstrong, Jour. Nutrition, 
21: 35, 1941. 

8 F. J. McClure, Jour. Nutrition, 22: 391, 1941. 


4F. A. Arnold, Jr., and F. J. McClure, Jour. Dent. 
REsh., 20: page 457, 1941. 


and susceptibility to dental caries. In the results fw 
the enamel fluoride the property of the enamel ti 
adsorb fluoride on the oral surface? may receit 
further support, although a systemic retention via tle 
dentine can not be discounted.* * 


F. J. 
DIVISION OF INFECTIOUS DISEASES 
IN COOPERATION WITH THE DIVISIONS 
OF CHEMISTRY AND OF CHEMOTHERAPY, 
NATIONAL INSTITUTE OF HEALTH, 
BETHESDA, MARYLAND 


FURTHER NOTES ON THE INCUBATION 
PERIOD OF THE PEACH MOSAIC 
VIRUS! 


AppitionaL information regarding the seasitl 
spread of peach mosaic from diseased to healthy ti 
and the incubation period of the causal virus has be 
obtained during the 1941 growing season. 

Seeds from “natural” peach seedlings are used 


5W. D. Armstrong and P. J. Brekhus, Jour. Do§ 
Rsh., 17: 393, 1938. 

6G. J. Cox, M. C. Matuschak, 8. F. Dixon, M. L. Doil 
and W. E. Walker, Jour. Dent. Rsh., 18: 481, 1939 

7H. T. Dean, P, Jay, F. A. Arnold, Jr., and E. Elvt 
Pub. Health Rep., 56: 365, 1941. 

1 Published with the approval of the director as pi? 
number 130, Scientific Journal Series, Colorado Agn® 
tural Experiment Station. 
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r experimental plots because the virus of peach 
osaic is not transmitted through the seed of the 
sach.2 Seeds were planted in November, 1940, at 
nitewater, Mesa County, Colorado. On May 15, 
p41, the seedlings were approximately from 4 to 6 
® ches in height. On this date Elberta peach nursery 
Boos in this area were well leaved. Twenty feet to 
m. west of the seedling plot, which totaled approxi- 
ately 400 trees, was a row of 30 three-year-old 
Iberta trees affected with the severe strain of the 
ach mosaic virus. Fifteen of the seedling trees on 
ugust 25, 1941, showed symptoms of the severe strain 


f the peach mosaic virus. These symptoms were evi- 


operty 

otentin ont in the new growth. Under these conditions of 
1 vargmatural spread the incubation period was approxi- 
oth ag rately 100 days or less and the spread of the disease 


curred in the spring. This natural spread of the 
isease has never been observed in one-year-old 


A SIMPLE MECHANICAL SHAKER 
A NuMBER of mechanical shaking devices are re- 


0 orted in the literature.’-?° Some of these are of 
. kcellent design but involve considerable expense as 
3.21, fell as the services of a trained mechanic in their 
5.96 nstruction. This places them beyond the means of 
011 Hany small projects. 

~ {fg Schwarz and Shapiro® have pointed out the advan- 
ilts fofiges of the reciprocating type of shaker as compared 
mel ti the rotating type, since the rapid changes in momen- 


mm of the liquid produce greater agitation. The 
pciprocating type, however, is subjected to consider- 
@ly more strain in operation, and unless very good 
lignment is obtained the machine soon breaks down. 
An almost ideal combination of advantages in con- 
Hruction, design and type of action is furnished by 
m ordinary sewing machine head. From it a me- 
Manical shaker can easily be built which is compact, 
buvenient and quite inexpensive. Following is a de- 


receite 
via the 


LURE 


ION @wetiption of the shaker designed for use in this labora- 
pry : 
? Lee M. Hutchins, E, W. Bodine and H. H. Thornberry. 
asotifi™. 8. Department of Agriculture Circular No. 427. 1937. 
7 tee 1Anon., Chem. Ztg., 36: 679, 1912. 
?L. B. Berchardt, F. C, Hildebrand and B. A. McClel- 
§ n, Cereal Chem., 15: 116, 1938. 
}°J. M. Feder, Jour. Lab. Clin. Med., 23: 974, 1938. 
‘R. B. Fisher and A. E. Wilhelmi, Biochem. Jour., 32: 
ed i938, 
Haufland, Chem. Ztg., 32: 1213, 1908. 


6 Joseph H. Holt, Jour. Lab. Clin. Med., 23: 533, 1938. 
‘Arthur G, Milligan, Jour. Chem. Soc., 125: 674, 1924. 
}* Theodore Neustadter and Raymond Holz, Jour. Lab. 
Med., 23: 313, 1937, 

E. R. Schwarz and Leonard Shapiro, Ind. Eng. Chem., 
nal. Ed., 10: 281, 1938. 
ays Steinkopf and H. Winternitz, Chem. Ztg., 37: 40, 
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Elberta peach trees in commercial orchards. It has 
been recorded in only a very few instances in the past 
in two- and three-year-old Elberta trees.® 

Approximately the same length of time for the in- 
cubation of the virus has been demonstrated when bud 
and graft inoculations have been made in the spring.? 
In these latter cases symptoms of mosaic were shown 
by inoculated trees during the same growing season. 
On the other hand, trees inoculated in mid-summer or 
later did not show symptoms of mosaic until the fol- 
lowing spring. 

These studies re-emphasize the need for the im- 
mediate removal of all diseased trees as soon as leaf 
symptoms are evident. 

E. W. Bovine 

COLORADO AGRICULTURAL EXPERIMENT 

STATION, 
Fort CoLuins, Coo. 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


The sewing needle is detached and a thin strip of 
iron eight inches long by five-eighths inch wide is 
welded into its place. To this strip is fastened a 
wooden rack twelve inches long by seven inches wide. 
This rack is designed to 
hold flasks during shak- 
ing and is equipped with 
appropriate fittings. The 
wheel of the sewing ma- 
chine is replaced by a 
pulley of desired size and 
the shaker is then pow- 
ered by a belt drive from 
a 1/16 h.p. motor. The 
accompanying diagram 
(Fig. 1) illustrates its 
construction. 

In order to reduce ex- 
cessive noise and vibra- 
tion at high speeds (200 
strokes per minute), the 
shaker is made to oper- 
ate against a_ slightly 
stretched screen door 
spring which is fastened 
to a stationary object 
(in this case the floor). 
A rubber eraser fastened to the shaker stand is placed 
so as to make a sliding contact with the flat surface 
of the moving flask carriage. The eraser thus acts 
as a guide for the carriage and effectively eliminates 
horizontal vibration. Care should be taken not to 


8 E, W. Bodine and L. W. Durrell, Phytopath., 31: 322- 
333, 1941. 


Fig. 1. 
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place too great a load on the shaker when it operates 
at high speeds, an audible “knock” warning the oper- 
ator in such cases. 


VERNON H. CHELDELIN 
Bert E. CHRISTENSEN 
OREGON STATE COLLEGE 


AUTOLOGOUS PLASMA CLOT SUTURE OF 
NERVES 


Fisrin suture of peripheral nerves accomplished 
by the use of fortified cockerel plasma with chick em- 
bryo extract as the clotting agent has been described 
by Young and Medawar.' These authors reported 
encouraging results following application of the 
method to suture of the sciatic nerve in rabbits. In 
repeating these experiments, we have found consider- 
able inflammatory reaction with fibrosis at the site of 
the nerve suture. Because such reaction may seri- 
ously interfere with proper regeneration of nerve 
fibers, we have been led to study the suitability of 
autologous plasma clotted with autologous muscle ex- 
tract for suture of peripheral nerves. Among other 
advantages, the procedure has proved to be simpler 
than the method employing heterologous materials. 

The technique consisted of exposing and cutting 
the sciatic nerves of rabbits, bringing the retracted 
stumps together with jeweler’s forceps, depressing 
the ends so as to form a trough and adding first 5 
drops of plasma and then 1 drop of tissue extract. 
The fluids were mixed in situ and about 3 drops were 
withdrawn into a pipette to reduce to a minimum the 
amount of clot remaining as suture material. Al- 
though clotting oceurred in about 40 seconds, the 
nerve ends were held together with the forceps for 4 
minutes after addition of the fluids to make certain 
that the clotting process was complete. When ten- 
sion on the suture line was great or the clot was of 
poor tensile strength, separation of the nerve stumps 
followed withdrawal of the forceps. This occurred 
in about 30 per cent. of the operations. 

In order to evaluate the suitability of different 
suture materials, comparative studies were carried 
out with cockerel, human and rabbit plasma. In most 
of the experiments, heparinized or unmodified mam- 
malian plasma was used and fortification of the 
plasma by the addition of fibrinogen was omitted. 
When no anticoagulant was employed, the blood was 
drawn into a chilled syringe coated with mineral oil 
and immediately transferred to paraffin-lined test- 
tubes packed in ice. The tubes were centrifuged in 
250 ee cups filled with ice. In a few instances, citrated 
plasma was used and clotting was induced by addition 
of calcium chloride and tissue extract. 


1J. Z. Young and P. B. Medawar, The Lancet, 2: 126, 
1940. 
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Concentrated saline extracts of mouse lung ale 
rabbit gluteus muscle were ‘employed as Clotting 
agents. One ee samples of plasma were coagulate i 
test-tubes of 8 mm internal diameter and the Coty 
tested for tensile strength. Although great variatiy 
was found, the results indicated a superiority , 
mammalian over cockerel plasma. The average ta, 
sile strength found in 74 tests of human plasma yy 
89 grams; in 34 tests of rabbit plasma, 34 grams: } 
16 tests of cockerel plasma from 4 birds, 19 grang 

Suture of the sciatic nerves was done in 27 rabbi 
Rabbit plasma was employed in 19 of the sutuy 
while human and cockerel plasma were utilized 13 gj 
9 times respectively. Silk-sutures and other conty) 
procedures were carried out in 11 instances. ‘y 
sutured nerves were removed 2 to 26 weeks atty 
suturing. Microscopie studies showed evidence inj. 
eating that the nerve fibers readily grow beyond th 
suture line into the distal end of the nerve. 

These experiments have progressed sufficiently 4 
permit the following conclusions: 

(1) Rabbit plasma with rabbit muscle extract j 
superior to cockerel plasma with chick embryo extra¢ 
for nerve suture in rabbits. The former clots posse 
greater tensile strength and provoke less inflammaioy 
and fibrotie reaction. 

(2) Clots obtained from human plasma cause mor 
tissue reaction in rabbits than clots obtained fru 
rabbit plasma. 

(3) Autologous plasma clot suture of nerves i 
rabbits compares favorably with silk suture in iim 
amount of resultant tissue reaction. The forme 
moreover obviates the disadvantages of strangulatia 
and disorganization of nerve fibers which occurs wil 
silk suture, especially in small nerves with delicat 
connective tissue sheaths. When the nerve stump 
are under tension, plasma clot suture is, at presell 
not as desirable as silk suture, since it possesses les 
holding power. 

I. M. TarLov 
BERNARD BeENJAMIN 
THE JEWISH HOSPITAL OF BROOKLYN 
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Day, CHapin W. and Mar@aret Rircnre. Studies 
Activities in Biology. Edited by John W. Ritcita@es 
Pp. vi+ 218. World Book Company. $0.80. 

Morris, Eart H. and Rosert F. Buren. Anau, 
Basketry, Basket Maker II through Pueblo III. * 
figures. Pp. viii+65. Carnegie Institution of Wa 
ington. $1.50. 

Philosophies of Education. Forty-first Yearbook of # 
National Society for the Study of Education, Part | 
Edited by Netson B. Henry. Pp. vii+321. Publ 
School Zublishing Company. 

Studies in Mathematical Economics and Econometrics 
Memory of Henry Schultz. Edited by Oscar LAG™ 
Francis McIntyre and THEODORE O, YNTEMA. 
292. The University of Chicago Press. $2.50. 
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e McGraw-Hill Books of Unusual Interest 


ty 
© tey, 
im[/METHODS OF PLANT BREEDING 

DS; it By H. K. Hayes and F. R. Immer, University of Minnesota. McGraw-Hill Publications in 

ims, the Agricultural Sciences. 430 pages,6x9. $4.00 

ibbi The general purpose of this new book is to outline and illustrate the methods and principles involved 
tural, scientific plant breeding. Although recent advances in the field have been thoroughly reviewed 
3 allmmmthe thesis advanced by the authors is based not only on published literature, but also on their own 
ontnimmexperience and research in genetics and plant breeding. 


, LORICULTURE. Fundamentals and Practices 


af 
By Laurie and Victor H. Rigs, Ohio State University. McGraw-Hill Publications 
1d the in the Agricultural Sciences. 488 pages,6x9. $4.00 

iin this book the authors have assembled in brief but accurate form the basic information underlying 
he various empirical practices pertaining to the many crops and phases of ornamental gardening. 
The text brings together in one volume a unique combination of horticultural topics of scientific and 
practical nature as well as design and horticultural taxonomy. 


TREES OF THE EASTERN 
UNITED STATES AND CANADA 


By WitutAm M. Hartow, New York State College of Forestry. Whittlesey House Field 

Guide Series. 285 pages, 44 x7. $2.75 

Whe fact that this book covers adequately both the identifying features of trees and their wooderaft 
ises in the same volume makes it unique. It is written in nontechnical language, and provides a 

Bandy-sized field book for the average hiker, camper, nature leader, or anyone interested in our 
astern trees. 


ONE-BEARING TREES OF THE PACIFIC COAST 
By Natuan A. Bowers. Whittlesey House Field Guide Series. 169 pages,54x7. $2.50 
(uu resenting a wealth of information which has not been available outside of botanical textbooks, this 
meadable yet dependable manual is designed to help the student identify native conifers of the Pa- 
m@ific Coast. The author has included three original keys and a definite plan of procedure which the 
udent will find to be time-saving and unusually accurate. 


TEXTBOOK OF DENDROLOGY. WNew second edition 


By Witttam M. Hartow, New York State College of Forestry, and Extwoop S. Harrar, 

} Duke University. American Forestry Series. 542 pages,6x9. $4.50 

Ps in previous editions of this widely-known text, the authors describe the important forest trees of 
some United States and Canada. Nearly 250 species of trees are covered in detail, and most of the 
iteoeescriptions include distinguishing characteristics, general description, range, and botanical fea- 
res. Many other features of less importance are also mentioned, making the book one of the most 
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bmprehensive treatments of the subject available. 
Wat 
of th Send for copies on approval 


MCGRAW-HILL BOOK COMPANY, INC. 


=) West 42nd Street, New York, N. Y. Aldwych House, London, W.C.2 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


SOLAR MAGNETISM 


CLOSE relations between events on the sun and condi- 
tions on earth, due in part to the magnetic nature of both 
great globes, were traced in the Arthur Lecture, delivered 
on February 26 at the Smithsonian Institution by Dr. 
John A. Fleming, director of the Department of Terres- 
trial Magnetism of the Carnegie Institution of Wash- 
ington. 

The sun, Dr. Fleming pointed out, is a vast sperical 
magnet, on the same essential pattern as the earth, except 
of course that it is much larger. Force of its surface 
magnetic field is also much greater—about 100 times as 
intense as the earth’s. 

The magnetic poles of the sun resemble those of the 
earth in not being located exactly on the rotational poles. 
The eccentricity is not so great on the sun, however; its 
north magnetic pole is only four degrees removed from its 
north rotational pole, whereas the earth’s magnetic north 
pole and rotational north pole are 11.5 degrees apart. 

The sun’s magnetism does not directly affect the mag- 
netic field of the earth. Despite its hundred-fold greater 
magnitude, it is still too feeble to produce noticeable 
changes so far away. The great magnetic storms that 
sweep about the earth from time to time, almost always 
accompanied by auroral displays, are directly traceable to 
streams of electrical particles poured through space; these 
grow greater and less in step with changes in solar mag- 
netism. 

Magnetic storms, it should be pointed out, are not re- 
lated to electrical storms or other visible and audible dis- 
turbances in the earth’s atmosphere. These are relatively 
local affairs, whereas the great magnetic storms are world- 
wide, and are utterly silent and imperceptible to human 
senses. They make themselves evident mainly through 
their disruptive effects on wired and wireless communi- 
cations when they are at their height. 

Auroras, the only visible effects or concomitants of 
magnetic storms, are relatively remote affairs. Whereas 
the highest clouds of ‘‘weather’’ storms are only a few 
miles up, the lowest of the polar lights that have ever 
been measured have had altitudes of about 50 miles, and 
they range from that up to 300 miles. 


“GALLOPING GERTIE” BRIDGE 

‘“GALLOPING Gertie,’’ bridge over the Tacoma Narrows 
in Washington State, bounced up and down to the extent 
of making some people sea-sick and finally collapsed. The 
bridge bounced up and down even though the wind was 
steady and horizontal. 

This curious behavior has at last been brought to leash 
under the most severe mathematical formulae and prob- 
ably won’t happen again. The restraining formulae have 
been supplied by Professsor Norman Levinson, of the 
Massachusetts Institute of Technology, and were reported 
on February 28 to the American Mathematical Society 
meeting at Columbia University. 

This perversely vertical vibration, at right angles ‘to a 


steadily blowing wind, is but one instance of many oth, 
examples of the same sort which until now have defy 
mathematical analysis. Other instances, Dr. Levingy 
mentioned, are the flapping of a flag in a breeze, ty 
vibration of a violin string when bowed, the singing , 
wires in the wind, the sound issuing from a bottle wha 
one blows across the mouth. They are called ‘‘relaxatiy, 
oscillations. ’’ 

They occur also in electrical systems containing rajjj 
tubes, and this case was investigated mathematically son, 
twenty years ago by the Dutch-engineer Van der Pol, anj 
again in 1927 by a French engineer, Lienard. But this 
is a very restricted field. 

- Much more general equations have now been develope 
by Dr. Levinson, applicable to a great variety of mechani. | 
cal and other situations. In particular, he has found th 
conditions under which these relaxation oscillations wil } 
be kept within narrow safe limits. Also he has found th | 
conditions under which from among several possible | 
modes of oscillation only one will occur in response to the 

disturbing cause. Such a system will never be at res 

but the engineer can so design the structure that ‘th 

oscillations can never become very great. f 


SUBSTITUTE DRUGS I 


THE first substitution of a domestic medicinal drug for 
one imported before the war has been authorized by th 
National Formulary and the U. 8. Pharmacopoeia. The ( 
National Formulary authorizes the substitution of extra ( 
of stramonium for extract of belladonna in compouwi 0 
pills of cascara, 

Other alterations in drug preparations authorized ly ti 
the Formulary have so far been of a non-medicinal chi 
acter. For example, permission is given to omit rx 
water, once imported from France, from cold cream. Us 
of distilled water in cold cream instead of rose watel 
and substitution of persie oil, made from peach and 
mond kernels, in place of almond oil, are also now pt / 
missible. 

As a result of the shortage of oil of lavender, the U.8 | 
Pharmacopeia has authorized its omission in 
spirit of ammonia and the substitution of oil of ceii! 
leaf for oil of lavender in tincture of green soap. ie T 
cause of the scarcity of Mediterranean squill, an exp Bi p} 
torant used in cough medicine, the Pharmacopeia iMM® he 
recognized a variety of this drug which can be impor th 
from India, Unginea indica Kunth. Ergot, used to pr A 
vent hemorrhage im the mother after child birth, may 1" al 
be imported under less rigid packaging requirements, }" 
vided it is dried, assayed and repackaged immediate 
after entry. Ergot comes from Russia and Spit 
Amaranth, a red coloring derived from coal tar, may ™ 
be substituted for tincture of cudbear, standard red “ 
oring, once imported from Holland. Benzaldehyét ' 
authorized by the Formulary as a substitute for oil ( 
bitter almond, as flavoring agent in official ae, 


| 
ji 
Us 
o> a 
: 
| 
| 
4 
ae 
; 
| 
oy 
| 


6, 1942 SCIENCE—ADVERTISEMENTS 11 
Other 
lefieg 
insoy 
the 
ig of 
wh 
"i The Pacific Northwest Seeding and Planting 
AMES W. MEY; Third Editi 
radin of Education; HOWARD H. MARTIN, Unteorsity of 
28 ilviculture and Dean, School of Forestry, e Uni- 
Washington; an co 
and versity. 
t this fae ‘The first comprehensive study of the resources of this ‘This book deals with fundamentals. The revised edi- 
region which deals with the geographic bases involved. tion includes new data on seed extraction (kiln dry- 
oped The book is organized on the premise that a knowledge ing), seed storage, and mechanization of nursery 
shani fA Of the physical characteristics and natural resources is perations in which tractors are now playing an im- 
d the essential for an accurate understanding of the economic portant part in larger forest tree nurseries. 
5 vil pattern and of the problems confronting the region. 
dt ME Emphasis is placed upon regional relationships. Third Edition; . 520 pages; 6 by 9; $5.00 
ssible 541 pages; 6 by 9; $4.00 ‘ 
0th Micromethods of 
t rest @ @ 
Quantitative Organic 
Chemistry | Elementary Analysis 
By GERALD WENDT, formerly Dean, School of By JOSEPH B. NIEDERL, Associate Prof mes of 
a fe Chemistry and Physics, The Pennsylvania State Col- es and VICTOR NIEDERL, Teaching Fel- 
lege. low ; both at New York University, Washington Square 
vy the College. 
Th MR One of the series ‘‘ The Sciences: A Survey Course for , a . 
i ‘ ters on the calibration of weights, the determination 
pout of a large subject is attained by careful selection of of the zero reading, and the use of ordinary analytical 
those major concepts which provide a simple explana- The bo ok is 
application to for teaching and practicing the methods of quantita- 
- practical subjects of broad: general interest. tive organie microanalysis of pure organic compounds 
- Tele 300 pages; 53 by 82; College Edition, $1.75 Under ordinary laboratory conditions. 
water, Second Edition; 347 pages; 6 by 9; $3.50 
nd al 
Applied Science nconsciousness 
UA By JAMES GRIER MILLER, Member of the Society 
omatit PY CHARLES W. BANKS, Head of the Department wenlows, Harvard University. 
coin Applied Science, Wentworth Institute. 
Be Sixteen senses of ‘‘ unconscious’’ which have been com- 


This book includes selected fundamental principles of 
physics, mechanics, strength of materials, hydraulics, 
heat, light, and electricity. The treatment is compact, 
the material well arranged and carefully organized. 
A step-by-step development of the subject matter en- 
ables the reader to master each idea before progress- 
ing to the next. 


212 pages; 


53 by 83; 


$1.75 


WILEY SONS, 


INC. 440- th AVE., NEW York 


monly employed in psychological literature are differ- 
entiated. Case histories are presented exemplifying 
these various forms of unconsciousness. The principal 
significances of the term are then analyzed in detail, 
including an evaluation of the experimental data which 
indicate the character of each of these various states 
of unconsciousness. 


329 pages; 6 by 9; $3.00 
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THE EIGHT-HOUR DAY 


LONGER working days may result in decreased output, 
despite eagerness on the part of both management and 
workers to rush war production, is indicated by a review 
of previous experience especially by the British. 

With a tremendous incentive such as the war gives to 
American workers, men can greatly step up their produc- 
tion and working hours for a short period without any 
breakdown resulting. But if this pace is kept up for any 
length of time production drops off, sickness and acci- 
dents increase and a ‘‘staleness’’ or lack of morale re- 
sults. Just how long a man’s or a woman’s working day 
should be for maximum production depends on the type 
of work, on the make-up of the individual and also upon 
social conditions inside and outside the plant. 

British industrial authorities have found fifty-six work- 
ing hours a week to be best for their men. This would 
amount to five 10-hour days with a 6-hour day on Satur- 
day and with Sunday off. After a trial of longer hours 
at the beginning of the war, hours in England have been 
cut to 48 a week for women and from 54 to 60 for most 
men. Even in Germany an initial trial of longer hours 
gave way to a restoration of the eight-hour day. The one 
rest day in seven recommended in the Bible is still found 
to be essential for retaining working efficiency in the new 
World War. Enforced rest periods with an opportunity 
to take food assist in keeping up the output. 

In the United States where workers may have been 
geared to higher production rates and more intensive pro- 
duction methods, the optimum hours should very likely be 
lower than has been found best for British workers. 

Dr. A. C. Ivy, of Northwestern University Medical 
School, points out in a report appearing in the Journal 
of the American Medical Association, that physical de- 
mands placed on the body by labor govern the length of 
time a worker can stand up under the strain without rest. 

Heavy muscular work uses energy at from three to 
eight times the basal rate. Such work includes many of 
the heavy manual jobs in agriculture, building trades, 
mining, heavy industry and forced marches with a heavy 
load. This sort of work, Dr. Ivy says, can be maintained 
for eight hours. But the man putting in eight hours or 
more of this sort of work must have much more to eat 
and extra vitamins, and possibly extra water and salt. 
Supervised rest periods are important. 

Most factory and office work comes in the class of mod- 
erate muscular work which leaves the worker at the end 
of the day anxious to spend more energy in gardening, 
ball games or dancing. This does not mean that there is 
no fatigue. Much factory work, Dr. Ivy points out, in- 
volves the use of special or small groups of muscles. 
Fatigue from this sort of work is hard to measure but 
nevertheless cuts down output. 

Timing is usually the first thing to go wrong when 
workers at highly skilled tasks are fatigued, it has been 
pointed out by Professor F. C. Bartlett, the British psy- 
chologist. It is also difficult, he found, for workers 
fatigued at complex tasks to keep their attention on de- 
tails not closely organized with the main part of their 
work. At scientific work, the British found that very 
little more was accomplished in a 66-hour, seven-day week 
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than had been done in the peace time week of 44 houy_ 
MARJORIE VAN DE WATER. 


ITEMS 

Pant that glows in the dark would be used q y 
walls of factories that may have to be blacked out it , 
suggestions of Dr. Gorton Fonda of the General Eloi 
Research Laboratory are put into effect. Phosphoresgjimm 
materials would be painted on the wall3. These stor oo 
energy when the lights are shining and give it off fy iim 
short while when illumination stops. When the blacigy 
comes the walls would continue to give off a faint ghogfill 
glow for a short time during which the workers’ eng F| 
would become adapted to the darkness. This would aga 
give time for the workers to find their way to their engi 
gency posts. 


EYE injuries to American workmen occur roughly tyj 
every minute and add up to a cost of $100,000,000 crim 
year to American industry while the total number of wohl 
men with impaired vision amounts to 75,000 a yall 
These estimates were given by Dr. John R. Wittekiy 
of Morrisville, Pa., to the opening sessions of the this 
teenth annual convention of th Greater New York Safe 
Council. Dr. Wittekind said even a minor eye injury «aj 
$14.60 through lost time and production, and added thi 
one out of every four eye injuries results in permaajiy 
partial loss of vision. He said nearly 98% of all qm 
injuries are preventable, and that many injuries nov am 
actually being prevented by the increasing use of safét 
glasses and goggles. 


ORDINARY spool cotton available in any dry goods stm 
can replace silk in sewing up all types of wounds requ 
ing interrupted stitches, according to a report in im 
current issue of the Journal of the American Medd 
Association. Dr. William H. Meade, East Lansing, Mit 
and Dr. Carroll H. Long, Tulane University of Louisi 
School of Medicine, report that cotton was used routiia 
for eighteen months in approximately 1,800 cases Gi 
Charity Hospital, New Orleans. They assert that colt 
was tolerated better by body tissues than silk and cat! 
used more safely in the presence of infection. ‘‘It 
clearly demonstrated,’’ their report continues, ‘t 
whereas dry, unsterilized cotton has less tensile strengi 
size for size, than catgut, silk or linen, its tensile strelf 
is less altered by sterilization than is that of other sul 
materials. ’’ 


EXPECTING a shortage of steel, many states are 
sidering issuing future automobile license plates for 
or more years, according to information received ! 
the American Automobile Association. Michigan is Qi 
sidering two years, Connecticut, five years, and ev 
permanent license plate has been proposed. Lach } 
according to one plan, a small strip of steel showing! 
new year number would be bolted over the old nu” 
Another plan is to substitute paper stickers for the pls 
Use of a plastie in place of steel has not been consiitt 
because there is also a shortage of plastics. Painting" 
the old plates must also be discarded because such 
ing would cost about eight cents against two to three® 
for new plates. 
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